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INSECT ALLERGENS“: THEIR INTERRELATIONSHIP AND 
DIFFERENCES 


A Comparison of Skin Reactivity and a Proposal for Routine Skin Testing 
With Insect Allergens 


Frank Perlman, M.D., Portland, Ove. 


iri the broader acceptance of insects as inhalant allergens! ? the problem 

has arisen of reducing the variety of testing material to workable and 
practical numbers for routine ¢linieal studies. It must of course be solved 
Without serious omissions or unnecessary duplications. 

Arthropods are the most numerous group of animals in the world. The 
number of deseribed species is approximately 80 per cent of all animals. 
Biologie classification is invariably complex. It is often controversial and some- 
times arbitrary, but it is an attempt at orderliness. With insects it appears 
to be a never ending problem. Many changes have occurred through the years 
in the orders and families, but, at the level of genus and specie, changes and 
additions are continually occurring. This presentation proposes a_ practical 
path through the apparent entomological maze confronting most allergists. 
(‘onelusions and recommendations will be drawn from c¢linieal observations 
correlated with basie entomological principles. 


From the Allergy Clinic, 614 Portland Medical Center, Portland 5, Ore. 

Received for publication March 1, 1960. 

*Common usage has caused the term “insect” to include most of the arthropods. This 
inexact terminology will be used throughout the discussion. It will conform with the broad 
title of the Insect Allergen Committee of the Research Committee of the American Academy 
f Allergy. When the class of true insects is singled out, the term “Hexapoda” will be used. 
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True inseets (Class Hexapoda) are a class of the Phylum Arthropoda as 
indicated in Table T, and it is around this class that the major part of this 
discussion centers. Aecording to Sabrosky.* at the United States National 


TABLE I.) PHYLUM ARTHROPODAA 
(FIVE MAJOR CLASSES ) 


Class Onychophora (peripatis ) 
Class Myriapoda (nillipedes, centipedes, symphilides, ete.) 
Class Crustacea (erabs, shrimp, sowbugs, daphnia, ete.) 
Class Arachnida (spiders, mites, ticks, scorpions ) 
Class Insecta (Ilexapoda) (true insects ) 
Subelass Apterygota 
(wingless insects) (silverfish, springtails ) 
Subclass Pterygota 
(winged insects ) (most common insects) 


Museum, the number of species throughout the world has been variously 
estimated at from 625,000 to 1,500,000. In North Ameriea the last figure was 
82,000. These fall, according to Essiet of The Department of Entomology of 
The University of California, into 33 orders and are further divided into 
839 families, as seen in Table If. Six of these 33 orders embrace 96 per cent 
of the known speeies which surround us and whose distribution is world-wide. 
It therefore becomes evident that the list of insects to arouse clinical concern 


may be quiekly narrowed. 


TABLE IT. Orpers oF Truett INSECTS®. 4 
(SIX OF THESE EMBRACE 96 PER CENT OF DESCRIBED SPECIES ) 


‘ LMHAES NUMBER OF SPECIES 


(APPROX, PER CENT WORLD- | NORTH 
ORDER COMMON NAMES | NO. ) OF SPECIES WIDE | AMERICA 
Coleoptera beetles, weevils 154 40 277,000 26,076 
Lepidoptera moths, butterflies 138 17 112,000 16,800 
Hymenoptera bees, wasps, ants 151 15 103,000. 14,528 
Diptera flies, mosquitoes 144 Ls 86,100 16,938 
Hemiptera true bugs, aphids, 72 8 39,000 8,742 
Heteroptera | seales, ciendas 
Ilomoptera 
Orthoptera grasshoppers, cock 21 3 23,600 £033 
roaches, ete, 
Minor ‘orders 159 { 28 P00 3.865 
839 100 684.900 87,482 


These insects vary in numbers on a geographical and seasonal basis. It is 
not difficult to gain knowledge of the appearance of certain inseets in large 
numbers in an area at a specific period. Regional entomologists can often 
anticipate sueh occurrences. If elinieal symptoms were to occur at such times 
(as we witness with pollens or even with such insects as caddis fly and May 
flv"), then eurrent entomological information would be most valuable. 
There is as vet no well-documented evidence of the occurrence of hay fever and 
asthma in relation to the appearanee of large numbers of inseets other than 
the caddis fly and the May fly. ITowever, in this discussion it is presumed 
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that those remaining inseets not immediately implicated may become, over a 
period of time, inhalant allergens in the house and outdoor dust as part of the 
debris contaminating the air we breathe. Without a reliable technique for 
detecting such insect debris by air sampling (as can be done for pollens) it 
becomes necessary to accept the ubiquitous nature of certain insects together 
with positive skin tests and the clinical picture to correlate insect allergens to 
symptoms. Such presumptions have led to the establishment of a routine 
in our clinieal studies. 

The search for common excitants to embrace a larger group of potential 
allergens must begin at some level; it may broaden or narrow on the basis of 
clinieal experiences. The use of biologie classification for establishing common 
illergenicity among insects may be fortuitous. The laborious task to find com- 
mon allergenicity through such immunologic methods as gel diffusion studies 
would still fail to:provide acceptable clinieal inferences. The specific skin 
reaction is a more sound basis for presuming their potential or aetual clinical 
importance as inhalant allergens. The additional search for relationship 
through neutralization or exhaustion studies with related insects add interest 
but interpretations of sueh studies have their shorteomings.* 


METHODS 


Our studies and conelusions were concerned with inseets as inhalant aller- 
vens. We presumed that their allergenie quality could be deteeted by positive 
skin reactions and the presence of skin sensitizing antibodies in the patient. 
The phenomena associated with the bite or sting of certain insects are not in- 
cluded in this. presentation since there are no consistently demonstrable anti- 
hodies of the rveagin type in that form of inseet allergy. The various inseet 
material was used as it became available. Uniformity was sought by making all 
extracts in the same method from the live or frozen state. The final dried, 
powdered material after Ivophilization and defatting was stored under desiec- 
cation until used. Aqueous extracts for testing were made from the stabile 
powder using 50 per cent elyeerinated buffered solution in a 1:10 dilution by 
weight volume.  <After passing through a sterilizing Seitz filter and with 
storage under ordinary refrigeration these extracts were presumed to remain 
stabile and actively allergenic throughout our studies.’ '" There was no sig- 
nificant nonspecific irritative reaction to any of these extracts. 

Most of the various insects used in these studies are listed in Table ILI. 
Division was redueed to the level of family. To avoid making the tables eumber- 
some, only a few of the families have been listed. For example, in the order 
Coleoptera (beetles) and in the order Lepidoptera (moths) more than a dozen 
families were tried in each and showed similar but varvine degrees of skin 
reactions. Sometimes a number of representatives of such a family available in 
small amounts were combined in order to supply an adequate quantity of ma- 
terial for extracting. In most instanees a single representative of the family 


was used and is so indieated. 
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TABLE ILL. 


ORDERS 


Class Ilexapoda (Insecta) 


Ie 


» 


3. 
4. 


6. 


Ss. 
o. 


—_ 


» 


—_ 
t 


13. 


Ephemeroptera 
Orthoptera 


Isoptera 
Dermaptera 


ILemiptera 


Ilomoptera 


4 Coleoptera 


Neuroptera 


Trichoptera 


Lepidoptera 


Diptera 


. Siphonaptera 


Iyvymenoptera 


Class Arachnida 


» 


3. 


Scorpionida 
Aranea 
Aecarina 


Class Crustaeea 


le 


» 


Over a period of 2 
extracts that were on hand. 
made statistical analysis of very limited value. 


Decapoda 


. Copepoda 
a. 
4, 


Branchiopoda 


Tsopoda 
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INSECT MATERIAL USED IN THESE 


FAMILIES | 


Acrididae 
Blattidae 


Coreidae 


Cicadellidae 
Aphididae 
Dermestidae 


Scarabeidae 
Carabidae 


Sialidae 


eer mae 
lineidae 

Noctuidae 
Bombyeidae 


~ Muscidae 
Culicidae 
Cecidomyiidae 
Tabanidae 
_Simuliidae 





Dolichopsyllidae 
Apidae 
Bombidae 


Vespidae 


Formicidae 
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STUDIES 


COMMON NAMES 


May flies 


grasshoppers 
cockroaches 
termites 


earwigs 


hox-elder bugs, also 6 
minor families 


leafhoppers, aphids 


carpet beetles, June 
beetles, ground beetles, 
also 12 minor families 


lacewings 
caddis flies 


elothes moths 

noctuid) moths 

silkworm moths, 
also 10 minor families 

houseflies 

mosquitoes 

midges 

deer flies 

black flies, 
also 4+ minor families 

fleas (rat) 

honeybees 

bumblebees 

wasps, hornets, yellow 
jackets 

ants (blaek) 


scorpions 

spiders 

tick of Rocky Mt. 
spotted fever 


lobster, crab, shrimp 
plankton shrimp 
daphnia, fairy shrimp 


sowbuges 


vears, 728 patients were tested with various insect 
The expanding list of materials slowly gathered 
It soon became apparent, how- 


ever, that a reeurrent pattern of relationship and differences in skin reactivity 


to the inseets existed. 


This was pursued further by re-testing patients chosen 


beeause of previous strong skin reactions as well as because of the presence in 


their sera of skin sensitizing antibodies. 


Approximately the same degree of 


whealing reaction was repeatedly elicited among families within an order. 
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OBSERVATIONS 


The following most consistent and significant observations are offered. 
Random eases with skin reactions exemplify these observations in the accom- 
panying tables. 

1. Multiple reactions occurred in a number of patients to most of the in- 
sect extracts used. Where such multiple reactions occurred, the least reactive 
insects were in the isolated orders or in orders not abundantly present in the 
patient’s environment—lIsoptera (termites), Dermaptera (earwigs), Ephemerop- 
tera (May fly), Trichoptera (caddis fly). 

2. Among patients with multiple reactions most of these occurred within a 
single elass. This sometimes fell within the class Hexapoda and at other times 
within the class Arachnida, or the class Crustacea (Table IV). 























TABLE TV. REACTIONS TO SEVERAL ORDERS WiTHIN A CLASS 
PATIENT | CLASS | ORDER | COMMON NAME | REACTION 

W. B. Arachnida p Aranea spider ++++ 
spider web raat? 
Scorpionida scorpion rere 

Hexapoda ~ Lepidoptera moth == 

Diptera mosquito - 

ILymenoptera honeybee - 
R.K. Crustacea ~ Isopoda sowbug ++++ 
sranchiopoda daphnia tte 
Decapoda crab ++++ 
Copepoda shrimp (plankton) +++ 

a shrimp eggs - 











3. Periodically isolated or single reactions within a class or even within a 
single order oceurred (Table V). 


TABLE V. PrrRiopic ISOLATED REACTION OF A SINGLE ORDER WITHIN A CLASS 

















PATIENT | CLASS — | ORDER | COMMON NAME | REACTION 
A.S. Hexapoda ~ Orthoptera grasshopper « 
Homoptera leafhopper + 
Coleoptera June beetle - 
Lepidoptera moth + 
Diptera mosquito - 
|_ Hymenoptera honeybee ++++ 
Cur. Ifexapoda ~ Orthoptera grasshopper * 
Tsoptera termite 
Dermoptera earwig Et 
Coleoptera June beetle as 
| Diptera housefly - 
P. B. Hexapoda Isoptera termite +++ 
Hymenoptera ant a 
Lepidoptera moth + 





4. Those patients reacting to a single order of insects within a class reacted 
to some degree to all of the families represented. Variation in degree of reae- 
tion to various families may have been in part the result of variation in aller- 
venicity of the extraet used, or possibly the presenee of other allergens unre- 
lated to the insect itself, as might be the case with the honeybee (Table VI). 





TABLE 


PATIENT 


G.D.M. 


PR. 


5. Reaction to one or two families and with less or no reaetions to 


VI. 
CLASS 


ILvmenoptera 


Lepidoptera 
Homoptera 


Dermoptera 
Coleoptera 
Trichoptera 


HLomoptera 
Orthoptera 


Diptera 


Diptera 


Lepidoptera 

KH phemeroptera 
Trichoptera 
Ilomoptera 


Orthoptera 


Lepidoptera 
Diptera 
Dermoptera 
Hvmenoperta 


REACTIONS REPRESENTATIVE 


5 Apidae 


PERLMAN 


FAMILY 
Vespidae 
Vespidae 
Noctuidae 


Cicadelladae 
|_ Aphididae 


Aphididae 
Cicadelladae 
Blattidae 
Aerididae 
™Museidae 
Culicidae 


Cecidomyiidae 
Tabanidae 


Muscidae 
Culicidae 
Tabanidae 
| Simuliidae 





~Aerididae 
Blattidae 


FAMILIES WITHIN 


COMMON NAME | REACTION 


honeybee 
hornet 
yellow jacke 
moth 


leafhopper 
aphid 
earwig 

June beetle 
caddis fly 


aphid 
leafhopper 


cockroach 
grasshopper 


housefly 
mosquito 
midge 

deer fly 


housefly 
mosquito 
deer tly 
black fly 
moth 

May fly 
enddis tly 
leafhopper 


grasshopper 
cock roach 
moth 
mosquito 
earwig 
Wasp 


within the same order oecurred only in a few eases (Table VII). 


EAc 
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H ORDER 


P+++ 


so 


t a an 


Pre 


I+ I+ 


others 


6. Comparable anatomic structures and secretory products (silk, venom, 


ete.) showed no consistent allergenic interrelationship between classes. 





TABLE VIL. OccAsSioNAL REACTIONS TO ONE OR TWO FAMILIES AND Not vO ALL WITHIN 
AN ORDER 
PATIENT ORDER FAMILY COMMON NAME | REACTION 
DD. KK. Diptera ~ Muscidae housefly 444+ 
Culicidae mosquito a: 
Cecidomyiidae midge ae 
Tabanidae deer fly +++ 
Ae Diptera Muscidae housefly +++ 
Culicidae mosquito t++ 
Cecidomyiidae midge - 
Tabanidae deer fly + 
WoW Hymen- Apidae honeybee (worker) +444 
optera Vespidae hornet - 
vellow jacket aL 
Formicidae ant _ 
Apidae honeybee (drone) +444 
Bombidae bumblebee +++ 
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7. Unusual observation continually occurred as exemplified by (a) reaction 
to silk and not to moth and vice versa,’ (b) reaction to shrimp egg and not to 
the hatehed plankton (brine) shrimp from the same lot of eggs, and vice versa, 
and (¢@) reaction to spider and not to spider web (Table VIIT). 


TABLE VIIL. Reacrions TO ANATOMIC STRUCTURES AND SECRETORY PRODUCTS 


| 


PATIENT | CLASS | ORDER | COMMON NAME | REACTION 
W..B. ITexapoda Lepidoptera silkworm silk -- 
Arachnida Aranea spider web ++++ 
Hexapoda Lepidoptera caterpillar web Ba 
|e Arachnida Aranea spider t+++ 
spider web ++ 
Scorpionida scorpion ++ 
Hexapoda Diptera housefly - 
Lepidoptera moth 
Coleoptera heetle + 
Dy. Arachnida Aranea spider ++++ 
spider web + 
Scorpionida scorpion t+4++ 
ILexapoda Lepidoptera moth 
caterpillar 
caterpillar web - 
M. B. Ilexapoda Lepidoptera silk +++4 
silk moth = 
Geile. Crustacea Isopoda sowbug 
Branchiopoda daphnia 
Copepoda shrimp (plankton) - 
shrimp eges +++ 


8. Exhaustion tests with serum from several extremely sensitive patients 
suggested differences in allergenicity between orders. These demonstrations of 
exhaustion were fraught with contradietion.© Some observations with ex- 
haustion tests, however, sueh as that shown in Table IX, suggest that each 
order of inseets may possess reagin-stimulating allergens both common to and 
differine from those of other orders. 

TABLE IX. EXHAUSTION TEST 
(SERUM OF P.R.* TO H. W.* SITE PREPARED DEC. 7, 1957) 


"DAYS AFTER INITIAL SITE PREPARATION 


SITE | PREPARED with | 2 | 3 | 4 | Ss l 6 | 7 
A P. R. serum 12-9-57 12-10-57 «12-11-57 «=12-12-57 «12-18-57 =—-12-14-57 
G.. EE. G. Hl. G. IL. No testing Cc. RK. 
B P. R. serum G.. Ff. G. Il. G. TT. A and B M. 
4 + still indurated ++ 
C P. R. serum Cok. 
D P. R. serum M. 
KE Unprepared C. R. 
I” Unprepared M. 
= 


Antigen used: G. IL. (grasshopper); M. (moth); C.R. (eockroach ). 
Serum of P.R. 
*P. R., patient; H. W., recipient. 
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DISCUSSION 


A comparison of interrelated antigenicity among the inseets to that among 
plants or vertebrates offers interesting though vulnerable analogies. Among 
hayfever producing plants the families Amaranthaceae and Chenopodaceae have 
pollens which are structurally and antigenically closely related (Russian thistle 
and pigweed). The families within the large heterogeneous group of composite 
plants all frequently react to some degree on sensitive individuals, and vet 
among grasses (the family Gramineae) the skin reactions may show wide varia- 
tion on a ¢linically sensitive patient with one tribe of grasses producing much 
larger whealing reaction than another. This is probably more a matter of 
degree rather than differences in allergens. 

In the animal kingdom within the class Mammalia the dander of cow, deer, 
and camel, all within the suborder Ruminantia, usually react on patients sensi- 
tive to cow hair. Within the order Carnivora and its suborder Tissipedia, the 
eat and dog families both often react to varying degrees in a patient sensitive 
to one or to the other. 


TABLE X,. PropoSED List OF INSECTS FOR ROUTINE TESTING 


ORDER* COMMON NAMES OF INSECTSt 














Class Hexapoda 


1. Coleoptera beetles, weevils 

2. Lepidoptera moths, butterflies 

3. ILymenoptera honeybees, hornets, yellow jackets 
4. Diptera flies, mosquitoes 

5. Orthoptera grasshoppers, locusts, cockroaches 
6. Hemoptera box-elder bugs, squash bugs 

7. Homoptera aphids, leafhoppers, cicadas, scales 
8. Minor orders mixture of common representative 


Class Arachnida 
9. Aranea spiders 
10, Aearina mites 


Class Crustacea 


11. Tsopoda sowbugs 
12. Branchiopoda daphnia, fairy shrimp 





*The first four orders will encompass 80 per cent of the common species found in North 
America. 

+Families and species not indicated. A mixture of those most abundant and most readily 
available may be used. 


TABLE XI. REGIONAL AND LESS ComMMON INSECTS FOR SPECIFIC PROBLEMS 





Class Hexapoda 


1, Order Ephemeroptera Mav flies 
2. Order Trichoptera caddis flies 
3. Order Neuroptera lacewing'’s 
4. Order Thysanura silverfish 


Class Myriapoda 
5. Order Chilopoda centipedes 
6. Order Diplopoda millipedes 


Class Crustacea 
7. Order Copepoda plankton (brine) shrimp 
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Classification of plant and animal life is based on many factors including 
anatomy, physiology, biology, ecology, and even eytology. The allergist who 
must accept allergenic relationship only on the basis of immunologic similarity 
must, however, be impressed by a close relationship between the taxonomist’s 
arrangement and his own observation, particularly with skin testing. There 
is thus a strong temptation to use entomological classification in grouping our 
skin testing with insects. 

The arbitrary but apparently valid acceptance of the classification level of 
order for grouping of tests, together with the reduction of the orders to those 
embracing 96 per cent of the known species, has brought the list of important 
insects to a less formidable number. It has reduced the number of recom- 
mended tests to a mere dozen (Tables X and XI). This should make the task 
of routine studies with insect allergens easier. 


SUMMARY AND CONCLUSIONS 

1. Allergenie interrelationship of insects at the level of orders and families 
is suggested as a result of extensive skin testing. 

2. Routine ‘‘sereening’’ for probable sensitivity to insects would require 
about 12 of the most common classes and orders of Arthropods. 

3. A proposed list of extracts for routine testing is offered. 

4+. More detailed testing with various families, genuses or even species 
within a reacting order may follow and may reveal occasional variation in aller- 
venicity. 


The author wishes to acknowledge the invaluable assistance in obtaining insect ma- 
terial and guidance through the entomological maze by Dr. Charles E. Woodworth, Walla 
Walla, Washington, Consulting Entomologist to the Inseet Allergen Committee of the 
Research Council Committee of the American Academy of Allergy. 
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SKIN RESPONSE TO HISTAMINE OF THE 
PROTEIN-SENSITIZED GUINEA PIG 


k. St. J. Buxton, M.B., Ph.D., Bristol, England 


A' A symposium in 1956, Perry’? compared the skin reaetivity of different 
species and noted that a high degree of response was not associated with 
a high histamine level. In an earlier report, however, Brocklehurst, ITumphrey, 
and Perry! stated that a considerably reduced response to histamine was ob- 
tained in rats after administration of Compound 48/80, and this suggested 
that the species effect was the dominant feature. Guinea pigs were shown by 
KFeldbere and Milest to have a low skin content of histamine, whereas their 
degree of skin reactivity in allergie manifestations is acknowledged to be high. 
Brocklehurst and his associates' reported unpublished work by Perry which 
showed that the skin histamine of guinea pigs was resistant to histamine 
liberators. In the article by Feldberg and Miles,* mention is made of Miles’ 
experiments demonstrating a rise in skin histamine after sensitization. In view 
of this, it was decided to carry out studies on the response to histamine of the 


hypersensitive guinea pig. 


METHODS 


Ilistamine sensitivity of the guinea pig skin was examined by the method 
of Miles and Miles® im which pontamine sky blue was injected intravenously, 
histamine being subsequently given intradermally into the depilated skin. Ponta- 
mine sky blue was made up as a 5 per cent solution and each guinea pig reeeived 
70 meg. per kilogram of body weight two hours before testing. The animals’ 
hacks were prepared and 0.1 ml. of histamine acid phosphate containing 1 pe, 
and 0.1 ml. of physiological saline as the control substance, were each injected 
into eight randomly determined sites. After thirty minutes the diameter of 
each blue area was measured and the total for histamine and for the control 
was obtained. The ratio of histamine to control responses was then caleulated. 
The effect of a treatment was studied using batches of at least six nonpreenant 
female guinea pigs, weighing 500 to 700 grams, and the results were assessed by 
applying the analysis of variance. 

From the Department of Physiology, University of Bristol, Bristol 8, Engand. 

i wae of this work was incorporated in a thesis for a Ph. D. degree from the University 


Aided by a grant from the Asthma Research Council. 
teceived for publication June 3, 1960. 
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Sensitization.—llorse serum, 0.5 ml., was given intraperitoneally and the 
animals were examined twenty-one to twenty-four days later. The sensitivity 
was tested after the experiment, using terminal ileum in the isolated organ 
bath and, in the absence of a positive response, the results for that animal 
were discarded. 

Tissue Analysis—The guinea pig tissues were loaded with sodium by 
injection intraperitoneally of 0.2 ml. per 100 grams of body weight of a 
saturated sodium ehloride solution. The experimental procedure was under- 
taken half an hour later. 

Water and Electrolyte Depletion—The method of Yannet and Darrow?" 
was used to deplete the guinea pig tissues of water and electrolytes. Intra- 
peritoneal injections of 10 ml. per 100 grams of body weight of a 5 per cent 
vlucose solution were made and the studies were made three hours afterward. 

Drug Administration.—ILydrocortisone,* 5 meg. in aqueous suspension, was 
injected intramuscularly twenty hours before the tests were made. 

Aseorbie acid,t 2.5 me. in aqueous solution, was given intramuscularly 
two hours before the examination. 

Ro 3-0809,¢ a phenyl benzyl phosphate derivative with an anti-hyaluroni- 
dase action, was injected subcutaneously in doses of 2.5 mg. per 100° erams, 
of body weight as a 1 per cent solution half an hour before testing. 

ATIT,t whieh has the form of 8-ehloro-2. methyl-1:3:4:5-tetrahydro-2 
pyrid-[4, 3, b] indole hydrochloride, was given subcutaneously half an hour 
hefore the experiment in a 1 per cent aqueous solution using 2.5 me. per 100 
erams of body weight. This substanee has a peripheral serotonin antagonistic 
effeet and, in this dosage, appeared to produce no other relevant changes. 

Assuming that 8 per cent of body weight of the guinea pig was blood, 
0.01 me. per milliliter of blood of d-lysergie acid diethylamide tartratet 
was injeeted subeutaneously. The tests were performed half an hour later. 


RESULTS 

Effect of Sensitization —The blue areas on the baeks of the normal 
euinea pigs were about three times larger in response to the histamine than 
to the control solution. This is shown in the right column of Fig. 1. When 
the observations on eight normal and eight sensitized animals were compared, 
the histamine response was found to have inereased in the latter (Fig. 1) 
by four times without an appreciable change in the control value. The ratio 
of histamine to eontrol diameters was therefore raised to a significant extent 
(P ~ 0.02) by sensitization. 

Effect of Electrolyte Change.—An earlier paper (Buxton and MeDowall’) 
reported that, after protein sensitization, the skin of the guinea pig had a 

*From Roussel Laboratories, Harrow Road, London. 


+From Roche Products Ltd.. Welwyn Garden City, Herts. 
tFrom Sandoz Products, Great Castle St., London. 
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lower sodium content than that of the normal animal. But when the normal 
animal was subjected to water and electrolyte depletion by means of hyper- 
tonie glucose solution given intraperitoneally, the response to histamine was 
little changed, and the inerease in the histamine to control ratio did not 
reach a significant level. In addition to this, the procedure used to raise the 
skin sodium content was accompanied by a greater spread of dve after injections 
of both histamine and saline, with a wide range of response. The ratio of the 
histamine to saline diameters was not altered to a significant extent. 


r) 0) ° 





SENSITIZED NORMAL 





Fig. 1.—Part of the injected fields of a sensitized and normal guinea pig for comparison of the 
histamine response (H). The control injections are unmarked. 
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SKIN SODIUM CONTENT in meqiv/lIOOg ary tissue 


Fig. 2.—The relationship between the histamine response using an arbitrary scale and the 
guinea pig skin sodium content. 
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Conversely, the sensitized animals receiving a sodium load showed a redue- 
(ion in histamine response without appreciably changing the control areas. 
In this way, the ratio of the responses fell to a quarter of the former value, 
which was a significant difference (P< 0.01). If, however, the electrolyte 
content of the skin was lowered by a hypertonic glucose injection, the dye 
spread was Increased after injections of histamine and saline, but, as the 
latter effect was the ereater, the ratio of histamine to saline areas was reduced 
io a significant extent (P < 0.01). 

ie, 2 shows these results in graphic form. The histamine-saline ratio 
of the normal animal is assumed to be unity and the experimental observations 
are presented with reference to this. The skin sodium content is given in 
milliequivalents per 100 grams of dry tissue. No obvious relationship between 
the sodium level in the skin and the histamine response is apparent. In the 
normal animals the effect of histamine was little changed by the experimental 
procedures but the reaction in sensitized guinea pigs was redueed. 

Effect of Drugs.— 

Anti-hyaluronidase: Changes in tissue permeability can account for an 
increased spread of a dye in a tissue. Duran-Reynals’ work on Spreading 
Factor, whieh led to the identifieation of hyaluronidase, described such a 
factor in skin (Claude and Duran-Reynals*). Studies were therefore under- 
taken using a drug to inhibit hyaluronidase and so obtain information as to 
whether the inerease of dye spread in sensitized guinea pigs in response to 
histamine could be attributed to this enzyme. 

After injections of Ro 3-0809 in twenty-four guinea pigs, the twelve 
sensitized animals showed a reduced response to histamine, the histamine- 
control ratio falling to the level of the untreated normal animals, which 
represents a highly significant effeet (P< 0.01). In the twelve normal guinea 
pigs no significant change was found after this treatment. 

Hydrocortisone: Kellaway and Cowell> first reported the enhanced sensi- 
tivity to histamine of the adrenalectomized cat. It seemed logical therefore to de- 
termine whether the increased response of the sensitized guinea pig was reduced 
hy the appropriate adrenal hormone. ILydrocortisone did, in faet, diminish 
the histamine-saline ratio by a significant extent (P< 0.02), but mainly by 
increasing the effect of the control solution. The ratio was not, however, 
brought to the normal level. The normal guinea pigs treated with hydro- 
cortisone presented small changes after histamine and saline injeetions so that 
the ratio was increased but not to a significant extent. 

Ascorbic acid: The relationship between ascorbic acid and the adreno- 
cortical hormones is still a matter for debate. Perla found that histamine 
resistanee was not inereased in the adrenalectomized rat by giving ascorbie 
acid’? But he found that a secorbutie diet inereased the sensitivity and a single 
massive injection of ascorbic acid conferred some protection against 
protein shock (Perla and Marmorston'). The results in our experiments of 
i single administration of aseorbie acid to normal and sensitized guinea pigs 
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were similar to those obtained by giving hydrocortisone, namely a reduced 
response in the sensitized and an inereased one in the normal group; but, 
since the observations were less seattered, these were significant at the 1 and 
» per cent levels, respectively. 


Antiserotonin: The anaphylactoid reaction in rats was shown by Parratt 
and West'' to be due to the release of 5-hydroxytryptamine. As a state of 
hypersensitivity precedes anaphylaxis, the effect of an antagonist to serotonin 
on the sensitized animal was considered worthy of examination. AIIT reduced 
the histamine response dramatically in both normal and sensitized guinea 
pigs, the ratio of histamine to saline being significantly lowered (P < 0.01). 

This finding was further examined in the sensitized animals by giving 
Ivsergie acid diethylamide which antagonizes 5-hydroxytryptamine. The = re- 
sults confirmed the observations with AIIT, the histamine response being 
decreased by a significant amount (P < 0.01) 

The ratios of histamine to saline measurement under the different treat- 
ments are summarized in Table IT. The value for the normal animals was 
taken as unity as in compiling Fig. 2, and the remaining observations were 
ealeulated in relation to this. 


TABLE IT. HISTAMINE: SALINE RATIOS OF BLUED AREAS Witit DIFFERENT TREATMENTS 














| | | | | ANTI- | 
| | | HYDRO- | ANTI- | SERO- 
| UN- | SopIUM- | SopIUM- | CORTI- | ASCOR BIC | HYALURONIDASE| 'TONIN 
| TREATED | LOADED | DEPLETE D| SONE | ACID | (RO 3-OS09 ) | (AHT) | LSD 
Normal 1.0 25 1.4 2» 1.5* 0.8 0.5" = 
Sensitized 4.0% 1.0° 0.5* 1.8* Zee AT as 0.3% a2 


*These . findings represe nt a significant change. 
DISCUSSION 


Perry'! found that the skin histamine of the normal guinea pig was 
resistant to histamine liberators. The effect of protein sensitization was to 
raise the skin histamine content (Miles'’), but whether the inerease in 
histamine response, which is reported above, was due to this or to other 
changes provoked by the sensitization process is not yet clear. The effects 
might either take the form of an exaggerated response or of a response which 
differed qualitatively. Since Brocklehurst and his co-workers,! using rats given 
Compound 48/80 which liberated 90 per cent of the total skin histamine whieh 
is all that is able to be released, were still able to elicit the Arthus phenomenon 
and passive cutaneous anaphylaxis, a substance other than histamine must 
have been involved. Fink® demonstrated the complete inhibition of the anaphy- 
lactic contraction of the uterus of the sensitized mouse by LSD and reserpine, 
and Fischer and Lecomte® found that after anaphylactie shock in rabbits the 
urinary excretion of 5-ITLAA was raised. These experiments among other 
reports suggest that 5-hydroxytryptamine was involved in anaphylactic re- 
sponses in the rat, the mouse, and the rabbit. The studies reported, although 
on the hypersensitive guinea pig, showed an effect on the histamine response 
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after both the 5H-T antagonists. These results would suggest that not only is 
OH-T concerned in the increased response to histamine after sensitization but 
that it also plays a part in the response in normal guinea pigs. The skin in 
normal guinea pigs has few mast cells over the area studied and there is at 
present no evidence that serotonin is found in these cells in the guinea pig. 
Riley and West,’ in fact, showed that intravenous administration of histamine 
in vats did not produce mast cell damage in normal dosage. It would seem, 
therefore, that mast cells are not involved in this type of response in the rat. 
If the same is true in the guinea pig, there is no reason to comment on the 
relationship of serotonin and the mast cell, or the absence of mast cells in 
the skin, when considering the histamine response in the guinea pig skin. The 
location of serotonin in the skin and the mechanism of its release after histamine 
injection remain obscure. 

The change in histamine response which was brought about by hydro- 
cortisone was not a significant one in the normal guinea pigs. This finding 
is in agreement with that of Miles and Miles’ who used cortisone. In the 
sensitized animals, however, a significant reduction in effect was demonstrated. 
Sudak, Wyman, and Fulton’? found that cortisone gave some protection 
against large doses of histamine and it may be that an inereased sensitivity to 
histamine in the sensitized animals evoked a similar type of response. 

The state of sensitization in the guinea pig was shown to be associated 
with alteration in some tissue constituents (Buxton and MeDowall’). This 
paper reported only on the water, sodium, and potassium content of certain 
tissues, including the skin. Procedures expected to change these constituents 
did not effeet the histamine response in such a way as to lend suport to the 
suggestion that the electrolyte content of the skin and the histamine response 
were related, but it may be that other tissue changes are more imporant in 
this respect. A reduction in the hyaluronie acid or an inerease in the hya- 
luronidase, for example, would be an interesting finding in view of the faet 
that the hyaluronidase antagonist was effective in reducing the histamine 
response in the sensitized guinea pigs but not in the normal animals. Certain 
of our other observations would fit in with such a theory. Seifter and as- 
sociates'® observed that cortisone opposed the action of hyaluronidase when the 
permeability of synovial membrane was used to examine this, and Hayes and 
Baker® reported the reduction of dye spread induced by hyaluronidase as an 
acute response to adrenocortical extraet. Similarly, Reppert, Donegan, and 
Hlines'® noted the inhibitory effeet of ascorbic acid on dye spread in rabbits 
and suggested that the hyaluronidase-hyaluronie acid system was influenced 
by this vitamin. Further work is required on this. 


SUM MARY 


1. Female guinea pigs were sensitized with horse serum. Histamine 
response was measured using pontamine sky blue. 


2. Sensitization increased the histamine response. 








; BUXTON J. Allergy 
sii March —-April, 1961 


3. Sodium loading and depletion reduced the response after sensitization 


but did not alter the findings in normal animals. 

4. The histamine response in sensitized animals was reduced by hydro- 
cortisone, ascorbie acid, and anti-hyaluronidase, and antiserotonin and d-lysergic 
acid diethylamide tartrate. These findings are discussed. 


[am grateful to Professor R. J. S. MeDowall for stimulating the early part of this 
work and to Professor R. J. Brocklehurst for reading the manuscript. My thanks are also 
due to Mr. A. D. B. Chant for technical assistance. 
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EVALUATION OF THE STEROID TREATMENT OF ASTHMA SINCE 1950 


Horace S, Baldwin, M.D.,* Murray Dworctzky, M.D.,** and Norman J. Isaacs, M.D.,* 
New York, N. Y. 


1. USE of the corticosteroids in asthma presents problems that are unique 
to the disease and peculiarly related to current questions as to the dangers 
of steroid therapy. In the first place, asthma in a high percentage of patients 
is reversible when the sum total of stimuli to the asthmatic state are studied 
and treated. Also, in intractable cases, chronie infection in the respiratory 
tract is so common that steroid treatment carries with it the dangerous 
possibility of lowering the patient's resistance to infection’ and masking the 
development of acute intercurrent infection, especially pneumonitis. —There- 
fore the physician, when starting an asthmatie patient on steroid therapy, 
should be sure of the thoroughness of his analysis of the patient’s asthmatic 
factors so that if steroid therapy is instituted the dosage will be at the minimum 
effective amount. At all times the hazards of steroid therapy should be kept 
in mind but with the added precaution to be alert to the problems of respiratory 
infections that are so common in the asthmatie patient. The present paper 
is based on acstudy of forty-eight patients with continuous intractable asthma 
and thirty-nine patients with intermittent severe asthma in whom cortico- 
steroids have been used. The investigation began in 1950 when cortisone was 
first used in The New York Hospital as an adjunct in the treatment of asthma 
and ineludes experience with the various steroid compounds, prednisone, 6 
methyl prednisolone, triamcinolone, and dexamethasone.2 The study presents 
data on the general conditions of patients in the Continuous and Intermittent 
eroups, the duration and dosage of steroids used, side effects and complieations, 
mortality, and analysis of cases where steroid therapy was unsuccessful, the 
management of interval surgery, hospitalization before and after steroid treat- 
ment, and a summary of ancillary medical treatment with particular emphasis 
on management of chronic and acute infection. 


From the New York Hospital-Cornell Medical Center, Department of Medicine, New 
York, IN. ¥. 
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GENERAL CONDITIONS OF PATIENTS STUDIED 


An analysis was made of the contributory factors in both the Continuous 


and Intermittent groups of patients (Table I). Allergic faetors comprising 


sensitivity to various inhalants were established by history and confirmed by 
intradermal skin testing and were found in thirty-nine patients of the Con- 
tinuous group (Sl per cent) and 384 patients of the Intermittent group 
(85 per cent). Infectious factors comprised infection in the nasal sinuses, 
pharyngeal Ivmphoid tissue, and in the lungs and bronchi. They were @s- 
tablished by rhinologieal examination, cultures of the sputum, nasal secretions, 
and sinus washings and by x-ray examination of the paranasal sinuses and 
chest. In the Continuous group forty-one patients (85 per cent) had evidence 
of infectious factors as compared with twenty-four (61 per cent) in the Inter- 
mittent group. Psychosomatic factors precipitating or augmenting the asth- 
matie reactions were evaluated in all patients but it is difficult to state with 
certainty whether these factors were secondary to the ehronie asthma problem 
or were initiating factors. Psychosomatie faetors were considered important 
in contributing to the asthma in twenty-two patients (45 per cent) of the 
Continuous group compared with 7 patients (18 per cent) in the Intermittent 
eroup. Trreversible structural changes involving the pulmonary-cardiae system 
and indicating ehronie pulmonary fibrosis and emphysema were determined 
by physical examination, respiratory function tests, and x-ray examination. 


TABLE J. GENERAL CONDITIONS OF PATIENTS STUDIED 











| CONTINUOUS (48) | INTERMITTENT (39) 

Age of onset 

(average and range) 32.2 yr. (1-56) 29.4 yr. (1-91) 
Age beginning steroids 

(average and range) 45.5 vr. (6-76) 44.2 vr. (5-91) 
Contributory Factors 

1. Allergic 39 patients (81%) 34 patients (85%) 

2. Infectious +1 patients (85%) 24 patients (61%) 

3. Psychosomatic 22 patients (45%) 7 patients (18%) 

4. Structural 24 patients (50%) 5 patients (15%) 





Structural changes of this sort were found in twenty-four patients (50 per cent ) 
of the Continuous group compared with five patients (15 per cent) in the 
Intermittent group. It will be readily observed that whereas allergic factors 
are about equal in both groups, infectious and psychosomatic factors are 
definitely more a problem in the group requiring continuous steroid therapy, 
and coincidentally the amount of irreversible structural changes in the pul- 
monary-cardiae system is greater in the Continuous group than in the Inter- 
mittent group. 


DURATION OF STEROID TREATMENT 


Continuous steroid therapy has been maintained in forty-eight patients, 
ranging from one to nine years’ duration (Table II). The average duration 
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jas been 4.4 vears. In the Intermittent group of thirty-nine patients, treat- 
ment has ranged from a few days to a maximum of 210 days, with an average 
of forty days’ duration. In this group, a total of eighty-four courses of steroid 
therapy has been given to the thirty-nine patients. 


TABLE IL. DURATION OF STEROID THERAPY IN 48 PATIENTS TREATED CONTINUOUSLY 

















YEARS | PATIENTS 
0-1 4 
| 1-2 9 
2-< 5) 
3-4 5 
4-5 7 
5-6 3 
6-7 6 
7-8 5 
8-9 3 
9-10 1 





DATA ON THE VARIOUS STEROIDS USED 


Many of the patients in both groups (Table III) received several of the 
various steroids to evaluate comparative clinical effeet and dosage. Since it 
heeame apparent early in the study that prednisone had distinct advantages 
over cortisone and hydrocortisone in causing less sodium retention and potas- 
sium exeretion, these were discontinued from further use. The largest number 
of patients received prednisone because it was available earlier than 6 methy!1 
prednisolone, triamcinolone, and dexamethasone. 


TABLE ILI. MILLIGRAMS PER DAY OF VARIOUS STEROID COMPOUNDS USED 




















“CONTINUOUS | INTERMITTENT 
| DAILY DOSE | MEAN & RANGE | | (DOSE RANGE) 

PATIENTS ( MG.) (MG. ) | PATIENTS | | ( MG.) 
Cortisone 18 51.8 (12.5-300 ) 9 (2.5-100 ) 
Hydrocortisone 19 39.5 (10-160) 6 (1.5-100) 
Prednisone 43 9.8 ( 2.5-90) 26 (1.5-30) 
6 methyl prednisolone 25 7.6 ( 2.0-6.0) 14 (4-20) 
Triamcinolone 18 7.0 ( 2.0-24) 6 (4-32) 
Dexamethasone 24 SY ( 1.125-4.5) 8 (1.0-3.0) 





In general, the average daily maintenance dosage of steroid of cortisone 
(91.3 me.), hydrocortisone (39.5 mg.), prednisone (9.8 mg.), 6 methyl predniso- 
lone (7.6 mg.), triamcinolone (7 me.), and dexamethasone (0.89 me.) falls 
into the rated milligram conversion dosage of one steroid to another. Ilow- 
ever, there was a wide range of daily dosage necessary to secure satisfactory 
clinical results since certain patients under the stress of increased preeipitat- 
ing faetors required heavier dosage, whereas, at times, when a minimum of 
such factors was operating, only a small maintenance dose was required. 


COMPLICATIONS AND SIDE EFFECTS 


It is important to emphasize that the steroid compounds can produce 
profound metabolic effects and that serious complications have been reported 
with their use.** In the group of patients reported here there have been 
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no fractures, hemorrhages, or psychoses. No eases of diabetes or gastro- 
intestinal ulcers have developed subsequent to steroid treatment. One patient 
with diabetes required larger insulin dosage and more rigid adherence to diet. 
A patient with a diagnosis of duodenal ulcer prior to steroid treatment has 
been on steroids for the past five vears with no svmptomatie or x-ray evidence 
of activation of the uleer. Three patients had hypertension before the use of 
steroids but were not made worse with them. One patient lost considerable 
weight and had muscle wasting after several months’ treatment with triameino- 
lone. Ile quiekly gained his normal weight and muscular development after 
being shifted to prednisone. One patient receiving dexamethasone developed 
purpurie spots. 

Cushing facies, mild edema, hirsutism, pronounced appetite, acne, pal- 
pitation, insomnia, and weakness have occurred in several patients but soon 
disappeared when the amount of steroid was adjusted or another compound was 
substituted. 

The incidence and extent of osteoporosis are difficult to evaluate but no 
fractures have occurred. Fourteen patients had periodi¢ x-ray examination 
of the bones after being placed on steroids for variable lengths of time, seven 
of whom had no evidence of osteoporosis. These included four males and three 
females from thirty-nine to fifty-five years of age who, with one exception, had 
been on steroids from two to eight vears. The remaining seven patients, four 
females and three males, showed osteoporosis. Six of these varied in age from 
fiftv-one to sixty-one, the other being thirty-two vears of age. All had been 
on steroids from two to five years. Four of these were placed on an anti- 
osteoporotic regimen. Subsequent roentgenograms showed an increase in osteo- 
porosis in only one of the seven. 

In general, fewer side effects have been noted in the patients taking 
prednisone and 6 methyl prednisolone than with triamcinolone and dexametha- 
sone. In all cases the dosage of steroid has been cut to the minimum effective 
amount as soon as possible and this, in the great majority of cases, has been 
small. This faet probably explains the few complheations and side effects of 
steroid therapy that have occurred in this: series. 


MORTALITY 


In this series of eighty-seven patients, six have died. Two males died of 
acute coronary thrombosis at the ages of forty-nine and fifty-seven, one male 
(aged sixty-eight) died of osteogenic sarcoma, one male (aged seventy) from 
bronchogenic carcinoma, one female (aged 93) from generalized arterioselerosis 
and senility, and one female (aged 52) after withdrawal of all steroid mediea- 
tion while away from our supervision. In none of these cases was there any 
obvious connection between death and steroid medication exeept in the last 
case mentioned. 


FAILURE OF STEROID THERAPY 


Failure of steroid therapy to produce symptomatic relief of the asthma 
has been observed in eight patients. In seven patients, inability to clear up 
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infectious foci in the respiratory tract and irreversible structural changes in 
the lungs have appeared to be the reasons for failure. In one patient, failure 
of steroid therapy was attributed to poor cooperation and strong psychological 
factors, 

Two of the cases were in the Intermittent group. One of these, a woman 
of sixty-two vears of age, had had asthma for ten vears. The administration 
of 16 mg. of triamcinolone daily for one week failed to improve the acute 
asthma until infected antra were irrigated and drainage established. Co- 
incident with this procedure, the asthma improved and steroids were discon- 
tinued. The other ease in this group was a girl, five vears of age, treated with 
6 methyl prednisolone for three weeks with 4 to 12 mg. per day. No improve- 
ment resulted. Eventually the asthma was controlled with removal of infected 
adenoids and no further steroid medication has been necessary. 

The failures in the Continuous group ean be briefly summarized as follows: 

CASE 1.—A woman, aged fifty-two, had had asthma for thirty years; equivoeal allergy 
to pollens and dust. There was a chronic nasal sinus infection with polyps and marked 
psychological stress. Steroid therapy had been started at the age of forty-four which had 
resulted in dramatic control for seven years. There were gradually more frequent pulmonary 
infections which were less susceptible to various antibiotics. She was treated with cortisone, 
hydrocortisone, prednisone, 6 methyl prednisolone, and triamcinolone. In the eighth year 
of steroid treatment, the respiratory infection could) no longer be controlled. Steroid 
treatment was not ¢linically effective and she was referred to a hospital for chronie eare. 
One year later she died in another hospital in New York. Autopsy showed no abnormal 
findings in the pituitary or adrenal glands and no cause of death was found in other organs, 
It is noteworthy that steroids whieh she had been taking continuously for over eight years 


had been discontinued completely one week before death. 


CasE 7.—A woman, aged fifty-two had asthma which had started at the age of forty- 
four, There were infectious factors present in the nasal sinuses, bronchieetasis, ¢on- 
siderable pulmonary emphysema, but no allergic factors. Psychological factors were not 
prominent, She was given an average dose of prednisone, 20 mg. per day, for six months 
without improvement; the failure was attributed to emphysema and inability to control 


infection from bronchiectasis and sinusitis. 


Cask 13.—A woman, aged forty-two. Hayfever had started at the age of thirty-eight, 
and asthma at the age of forty. The allergie factors in the asthma were pollen and house 
dust. They were infectious factors present in the nasal sinuses and bronehi, The patient 
was given prednisone, 15 to 50 mg., per day for over thirteen months with no definite im- 


provement; the failure was attributed to inability to control infectious factors. 


CASE 18.—A woman, aged twenty-three, had asthma which had started at the age of 
twelve, There was no definite allergie factors by history or skin testing. Chronic hyper 
plastic sinusitis and polyps were present, as well as marked psychogenic factors. In spite 
of nasal surgery, antibiotics, and continuous steroid therapy for five years, the asthma 
remains intractable, with serious flare-ups of pneumonitis and acute episodes of status 
asthmaticus. This failure was attributed to inability to clear up = chronie respiratory 


infection as well as strong emotional factors, 


CASE 23.—A woman, aged forty-six, had had asthma which had started at the age of 
forty-five. She had severe diabetes which required insulin treatment. The patient was 
allergic to pollens and animal danders and had marked psychological factors, There was 
no respiratory infection or structural changes. She was treated irregularly with prednisone 


and 6 methyl prednisolone, up to 20 mg. of each per day, for three months. She refused 
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to eliminate her pet or be immunized to pollens. She was also fearful of steroids. The 
failure of steroid therapy was attributed to poor cooperation and strong psychological 
factors. 

CASE 34.—A boy, aged sixteen had had asthma since one year of age. He was 
allergic to pollens and animal danders. There was chronic infection present in tonsils and 
adenoids and marked emphysema. Psychological factors were moderate.  Tonsils and 
adenoids were removed and allergic management instituted. He was treated with antibiotics, 
ancillary medication, prednisone, and 6 methyl prednisolone, up to 20 mg. per day, for 
nearly two years with no particular effect. The steroids were discontinued but the other 


regimens were not. The asthma has gradually improved. 


SURGICAL COMPLICATIONS 


One of the most important complications of steroid therapy is the danger 
of adrenal failure accompanying operation.~ ? In this series we have carefully 
followed the usual precautions and given supplementary steroids before and 
after operation and have had no complications of this sort. There have been 
three children who have had tonsils and adenoids removed, ten patients have 
had the Caldwell-Lue operation, one a partial thyroidectomy for the removal 
of a evst, one a cervical laminectomy for the removal of a spur, one a chole- 
evstectomy. Two patients have had normal deliveries while on continuous 


steroid therapy. 


HOSPITAL RECORD BEFORE AND AFTER STEROID TREATMENT 


In the Continuous group, twenty-eight patients (58 per cent) required 
one to seven hospitalizations prior to steroid therapy. After the use of steroids, 
sixteen of the twenty-eight required one to four additional hospitalizations. 
Only one patient who was not hospitalized prior to the use of steroids required 
hospitalization subsequently. 

In the Intermittent group, five patients (13 per cent) required hospitaliza- 
tion before steroids. Subsequently none has required hospital eare. 


SPECIFIC AND ANCILLARY MANAGEMENT 


The importance of conventional, standard management of the asthmatic 
patient under steroid therapy cannot be overemphasized.’ Indeed, the Con- 
tinuous group consisted of those patients in whom all other forms of conventional 
therapy, including specifi¢e management (consisting of elimination of allergens 
and immunization) and nonspecific management (ineluding bronchodilators, 
expectorants, antimicrobials, and nasal surgery where indicated), had failed 
to give relief. The patients in the Intermittent group were those, for the most 
part, in whom attacks of acute asthma were due either to infection or exposure 
to allergens, often complicated by psychogenic factors. In these patients, 
steroids were used to control the acute episodes until such time as conventional 
therapy was adequate to maintain relief of svmptoms. 

Bronchodilators and expectorants were used to varving degrees in all 
patients in both groups. Specifie therapy consisting of elimination of allergens 
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and immunization with allergenic extracts was employed in most patients in 
hoth groups (Table IV). It is interesting to note that antimicrobial therapy 
was employed at one time or another with about the same frequency as specific 
therapy. Antimicrobials were used many times in most patients whenever 
there was clinical or laboratory evidence of respiratory infection and approxi- 
mately the same proportion of patients in the Continuous and Intermittent 
vroups received antimicrobial therapy throughout the period of study (Table 
IV). 


TABLE LV. SPeECIFIG AND ANCILLARY MANAGEMENT BEFORE AND AFTER STEROID THERAPY 














CONTINUOUS GROUP (48) | INTERMITTENT GROUP (39) 
BEFORE AFTER TOTAL | BEFORE | AFTER TOTAL 
Specific 29 42 45 29 34 36 
Antimicrobials 28 38 43 24 30 35 
Nasal surgery 19 16 26 11 | 12 





Nasal surgery for the purpose of eliminating foci of infection or promoting 
hetter aeration and drainage was performed in a total of twenty-six of the 
forty-eight patients in the Continuous group and in twelve of the thirty-nine 
patients in the Intermittent group (Tables IV and V). More patients in the 
Continuous group were subjected to nasal operation than those in the Inter- 
mittent group. This difference was most striking in the incidence of operation 
after steroids were begun, with sixteen patients in the Continuous group 
having nasal operation in contrast to only one in the Intermittent group. Since 
there was no significant difference between the two groups, regarding the 
incidence of infectious factors, it is most likely that the difference in the 
incidence of nasal surgery is a reflection of the greater severity of asthma in the 
Continuous group in which more aggressive therapy was justified. 


TABLE V. NASAL SURGERY BEFORE AND AFTER STEROID THERAPY 








CONTINUOUS GROUP (48) | INTERMITTENT GROUP (39) 











BEFORE | AFTER | TOTAL BEFORE | AFTER | TOTAL 
Caldwell-Lue and 8 9 12 1 0 ] 
revisions (ine. 1 rev.) (ine. 2 rev.) 
Polypectomy 11 7 14 + 0 4 
Submucous resection By) 1 6 2 1 3 
Ethmoidectomy 2 2 4 2 0 2 
Nasal plastic 0 0 0 l 0 1 
Antrotomy 0 0 0 2 0 2 
Tonsilectomy and adenordectomy 3 3 5 2 0 2 
Total number of patients 19 16 26 1] ] 12 





The details of nasal surgery performed in these patients are tabulated 
in Table V. Eight of the forty-eight patients in the Continuous group had the 
Caldwell-Lue procedures before beginning on steroids; one of these required 
a revision of the proceedure. An additional nine patients had Caldwell-Lue 
procedures after the steroids were begun, including two revisions. In contrast, 
only one patient in the Intermittent group had a Caldwell-Lue procedure and 
this one was prior to steroid therapy. Since polypectomies are generally done 
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Whenever polyps are found, it is reasonable to assume that polyps were present 
ina much greater number in the Continuous group than in the Intermittent. 
Kighteen of the forty-cight patients in the Continuous group had polypectomies, 
eleven. before and seven after steroids were begun. All had a single poly- 
pectomy except four, one of whom had thirteen, one had five, and two, two 
each. In these four patients, polypectomies were of equal frequency, before 
and after steroid therapy was begun. 

Unlike frequeney of Caldwell-Lue procedures and polypectomies, sub- 
mucous resections and ethmoidectomies were performed in about the same 
proportion of patients in the Continuous and Intermittent groups. 

Examination of the data on specifie and ancillary management before 
and after steroid therapy makes it apparent that steroid treatment did not 
eliminate the necessity of standard, conventional management. Unless the 
required ancillary measures are continued, larger doses of steroids are necessary, 


thereby increasing their hazards. 


DISCUSSION 


One of the most important questions involved in steroid treatment of the 
patient with asthma is whether or not the initiation of steroids means per- 
manent reliance on those drugs with an inerease in dosage as time goes on. 
An evaluation of the Intermittent group indicates that there are numerous 
patients in whom steroid therapy can be limited to short-term periods until 
the asthmatie factors are controlled; at this time steroid therapy can be 
terminated. In the Continuous group, which comprises those patients with 
intractable asthma usually with multiple asthmatic factors consisting of allergic 
stimuli, chronie respiratory infection, psychosomatic tendencies, and strue- 
tural changes, it would seem from our experience that, if the cooperation of 
the patient can be obtained toward elimination of and immunization to allergic 
factors, if chronie respiratory infection can be controlled by elimination of foei 
of infection by suitable operation and the use of antibiotics, and if structural 
changes in the pulmonary and cardiae areas have not progressed too far, the 
daily minimum effective dose of steroids can be gradually reduced and, at 
times, eliminated altogether. The psychological factors, which play such an 
important part in precipitating and augmenting the asthmatic state, are often 
relieved when, through effective use of steroids, the asthmatic patient is able 
to resume his job or pursue her usual domestic duties with the insecurity 
attached to constant asthma gone. When ACTIL and cortisone were first used 
successfully in relieving asthma, hope arose that by their use the fundamental 
asthmatic response ‘‘might be favorably altered to the wide variety of stimuli 
which are the active cause of the disease syndrome and the irreversible strue- 
tural changes which may result.”’*  Tlowever, in the series of eases reported 
here, unless the asthmatie factors are controlled, steroid treatment eannot be 
disearded without the return of asthmatic symptoms. 

In reviewing this series of patients we have been continually impressed 
with the importance and frequency of respiratory infection. Failure to secure 
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satisfactory results with the steroids has often appeared to be due to inability 
to control infection in spite of operation to remove infected foci and the 
frequent use of antibiotics. One of the ereat problems of steroid therapy con- 
sists in its effect on infection and the possibility that it may suppress. the 
protective inflammatory response, as cited by Germuth,'' and thus favor the 
development of subelinieal infection into aetive infection. Our experience 
indicates the value of the frequent use of antibioties in these cases but, by the 
same token, the alert physician must be aware of the dangerous effeets of anti- 
hioties in developing resistant strains of bacteria, especially the staphylo- 
coccus, and the possibility of overcoming bacterial infection but favoring the 
development of pseudomona and fungal infections. There is increasing evi- 
denee that most of our acute respiratory infections today are viral in origin 
rather than bacterial.'? At present it would appear that the effects of steroids 
and antibiotics in the treatment of viral infections have not been definitely 
established. On the other hand, where chronie pulmonary disease exists, the 
safer course is to treat acute intercurrent infections with antibiotics. 

Finally, we would emphasize that the great majority of patients with 
asthma need never take steroids if they are properly diagnosed and treated 
specifically, and with the conventional ancillary drugs. On the other hand, 
where conventional methods are not adequate, the addition of the steroid ¢om- 
pound in minimal effective amounts represents a most important step forward 
in the management of allergic states and especially in the case of intractable 
asthma where their use often enables the patient to return to a useful and 


comfortable life. 


SUMMARY AND CONCLUSIONS 

1. Kighty-seven patients with asthma have been treated on a continuous 
or intermittent basis with various steroids consisting of cortisone, hydro- 
cortisone, prednisone, 6 methyl prednisolone, triamcinolone, and dexamethasone. 
Continuous therapy has averaged 4.4 vears. Intermittent therapy has ranged 
from a few days to 210 days. 

2. Those patients requiring continuous steroid treatment had a_ higher 
incidence of infectious and psychosomatic factors than those in the intermittent 
eroup. Allergy to specifie inhalants was about equal in both groups. 

3. The average daily maintenance dose of the various steroid compounds 
falls into the generally accepted milligram conversion dosage of one steroid 
to another. 

4+. No serious metabolie side effects attributable to steroid treatment were 
noted but it should be emphasized that the dosage of steroids was the minimum 
effeetive amount and carefully supervised. 

>. During the ten vears of this investigation, six of the patients have 
died. One patient died after abrupt cessation of steroid medication while 
away from our supervision. In none of the other cases has there been any 


obvious connection between death and steroid therapy. 
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6. Kight patients have failed to show satisfactory clinical response to 
steroid treatment. Failures were chiefly associated with chronic respiratory 
infeetion, inability to clear up infectious foci, and irreversible structural changes 
in the lungs. The tendency of steroids to mask infection and suppress pro- 
tective inflammatory response is emphasized as a serious hazard in the steroid 
treatment of the asthmatic patient. 

7. There have been no instances of adrenal shock accompanying operation 
in this series. Supplementary steroid medication has been given before and 
after surgical procedures. 

8. The number of hospital admissions per patient following institution of 
steroid therapy has been decreased. 

9. Steroids have an important place in the treatment of severe intractable 
asthma restoring many patients who are incapacitated to a fairly normal life 
in so far as structural changes permit. Because of the dangers of steroid 
medication, dosage should be kept at a minimum, carefully supervised, and 
terminated as soon as possible through control of the individual asthmatic 
factors and ancillary medication. 
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IMMUNOLOGIC REACTIONS TO PENICILLIN 


Joan Harris, M.D.,* and John H. Vaughan, M.D., Rochester, N.Y. 


|S pe to penicillin has been observed during recent years in 
increasing frequency. Penicillin skin tests have proved to be of value 
primarily in identifying some of the individuals liable to immediate anaphylaxis. 
Presence or absence of skin reactivity has not, however, been of prognostic 
value in respect to later development of serum. sickness, delayed urticaria, 
ov other skin eruptions. In 1958 Ley and collaborators! reported that 
penicillin-coated erythroeytes were agglutinated by the sera of some individuals 
who have been treated with penicillin. Ile did not relate the hemagelutinin 
to skin sensitizing antibody, nor did he particularly implicate it in sensitivity 
reactions. Nevertheless, it is our opinion that he might have provided a new 
tool useful for the investigation of penicillin hypersensitivity. Therefore, we 
have used the hemagglutination test to examine the sera of patients observed 
to have had penicillin reactions. Comparison was made with the sera of 
patients recently treated with penicillin, but suffering no reactions, and with 
the sera of random patients with various other diseases. 


METHODS 


Preparation of Cells —Fitty milliliters of blood was collected from a type 
O°’ donor and added to 12 ml. of ACDt+ solution. The red cells were 
‘penicillinized’* by adding 6 ml. of the citrated blood to 200,000 units of 
penicillin G powder. This was ineubated 1 hour at 37° C. and stored in the 
refrigerator. Portions of the peniecillinized cells were removed, washed three 
times with pIL 7.8 phosphate buffered saline, and re-suspended as 2 per cent 
or 5 per cent cell suspensions. The 2 per cent cell suspension was used for 
screening tests. The 5 per cent suspension was used in titrations in which the 
penicillinized cells were subdivided into aliquots after exposure to antibody, 
preparatory to differential Coombs tests. Control suspensions of washed ‘*O” 
cells whieh had not been exposed to penicillin were employed in all experiments. 
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Iemagglutination.—As a sereening procedure, 0.05 ml. of a 2 per cent 

cell suspension was added to 0.3 ml. of serum. The serum and cells were then 
incubated at room temperature for fifteen minutes with gentle agitation, 
centrifuged at 800 1. p.m. for one minute, and read direetly for agglutination. 
The cells were then washed three times with normal saline and re-suspended in 
a modified **Coombs’* serum havine specificity either for human. y.-globulin 
or for serum globulins other than y.-globulins.*\* These then were allowed 
to stand at room temperature fifteen minutes, centrifuged gently, and read 
again for hemagglutination. The use of the ‘‘Coombs’’ serum was designed 
to detect instances in which antibodies were present, but in whieh the anti- 
bodies for quantitative or qualitative reasons failed to provide direct ag- 
elutination. In other instances, the Coombs technique was used to enhance 


agelutination already seen to some degree. 


TABLE I. Positive TLEMAGGLUTINATION REACTIONS 


“DIAGNOSIS vor INCIDENCE 


Group 1. ** Probable’? penicillin: reactions 6/16 
Group 2.) ** Suspected’? penicillin reactions 0/5 
Group 3. Rheumatie fever patients on oral penicillin 3/307 
Group 4.) Random ward = subjects 0/167 
Group 5. Patients recently completing a course of penicillin 
(off drug 2-7 days) 0/32 
Group 6. Collagen-vascular disease 4/18 
Total 13/541 








Shin Testing —One to two hundredths milliliter of a freshly prepared 
solution containing 1,000 units of penicillin G per milliliter of saline was in- 
jected intracutaneously. A control site was injected with an equal amount 
of saline. Both sites were read at the end of fifteen to twenty minutes. — If 
no reaction was observed, 0.01 ml. of a solution containing 10,000 units peni- 
eillin G per milliliter was injected intracutaneously and the skin again ob- 
served for fifteen to twenty minutes. If the reactions were still negative, the 
sites were again read at the end of twenty-four hours. Patch tests were per- 
formed with an ointment containing 100,000 units penicillin G@ powder per 
eram of water-miscible base. Tested areas were observed at intervals of 


twenty-four and forty-eight hours. 


RESULTS 

Chnical Observations.—Oft 541 serum samples examined, 13° gave positive 
hemagelutinin patterns: six of sixteen patients with a diagnosis of ** probable”? 
penicillin reaction, three of 307 rheumatie fever patients on oral penicillin 
prophylaxis, and four of thirteen patients with ‘‘collagen-vascular’’ disease. 
None of 167 random ward subjects, none of thirty-two selected ward patients 
recently completing courses of penicillin, and none of five patients **suspected”’ 
of havine had a penicillin reaction had = positive reactions. Separation of 
patients into ‘‘probable’’ and ‘‘suspected’’ categories of penicillin reactions 
was necessitated by the obvious difficulty of establishing definite clinical 
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diagnoses in patients who often were receiving more than one drug, and in 
whom the adverse clinical picture might also have represented an unusual 
expression of the underlying disease rather than a drug reaction. 

Thirteen of the sixteen individuals experiencing probable penicillin re- 
actions (Group 1) were also skin tested. A comparison of these skin test 
results with the penicillin hemagelutination test was made (Table Il). Of 
four individuals with an erythematous macular rash, one gave an immediate 
skin reaction and another gave a delaved erythema in twenty-four hours. 


TABLE II.) ** PROBABLE’? PENICILLIN REACTIONS 





POSITIVE SKIN TEST | prorat, 











| NUMBER OF | POSITIVE b “ 

CLINICAL PICTURE =|) PATIENTS | HEMAGGLUTINATION | IMMED, | 24 HR. [PATCH | POSITIVE 
Erythematosus 

macular rash 6 1/6 1/4 1/4 0/1 3/6 
Eexfoliative 

dermatitis B 2/3 1/2 1/2 3/3 
Urticaria 4 1/4 3/4 1/4 0/4 4/4 
Angioneurotie edema ] 0/1 0/1 1/1 0/1 1/1 
Serum. sickness 2 2/2 1/2 0/2 0/2 2/2 

Totals 16 6/16 6/13 4/13 0/8 13/16 


*Kever, arthralgia, lymphadenopathy, and urticaria. 


Neither of these two individuals had the one positive hemagglutinin reaction 
seen in this suberoup. One of the three individuals with exfoliative dermatitis 
had a positive immediate skin reaction and also gave a positive hemagglutinin 
reaction. Another with exfoliative dermatitis showed delayed erythema and 
edema in skin testing and was negative in the hemagelutinin test. Three of 
four individuals with urticaria gave positive immediate skin reactions; the 
fourth gave a delayed (twenty-four hour) erythema and edema. Only one 
of these four patients gave positive hemagglutination. The one patient with 
angioneurotic edema gave only a delayed erythema on skin test. One of two 
patients with serum sickness gave a wheal and flare when skin tested shortly 
after her initial episode. The other patient, although negative by skin test 
immediately after her reaction, was positive with a strone wheal and _ flare 
response two months later. Both patients with serum sickness had positive 


hemagelutination reactions. 


TABLE TIL. HEMAGGLUTINATION VS SKIN TESTS 


SKIN TEST POSITIVE — 


HEMAGGLUTINATION “IMMEDIATE | (DELAYED 
Positive 6 3 0 
Negative = 10 4 4 





By the combined use of skin testing and serum hemagglutination, thirteen 
of the sixteen patients with probable penicillin reactions were shown to have 
developed an immunologie response to the drug. Of 8 patch tests performed, 
hone gave a positive reading. The lack of identity of positive skin reactivity 
with presence of penicillin hemagelutinin is emphasized in Table IIL. Only 
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half the patients with demonstrable hemagglutinin also had positive skin 
tests, and positive skin tests were seen in the absence of hemagglutination.’ 
Penicillin hemagglutination was oceasionally found in the sera of indi- 
viduals who had been treated with penicillin but who had not been thought 
to have had a sensitivity reaction. The strengths of these hemagglutination 
reactions were generally less than those seen in the sera of patients diagnosed 
as having experienced penicillin reactions. The three patients with rheumatic 
fever on prophylactic penicillin were in this eategory. On review of their 
records, there was nothing to suggest a hypersensitivity reaction, either by 
the occurrence of skin eruptions or by the development of joint complaints, 
fever, or other symptoms consistent either with serum sickness or recurrent 
rheumatie activity. 

Originally only the first five groups of patients were designated in this 
study. Group 6, ‘‘the collagen-vaseular diseases,’’ was established by virtue 
of the findings in two of our eases. The first was a 21-vear-old girl, who 
had had a past history of vague arthralgias and suggestive blanching of the 
hands on exposure to cold, and who developed a blotehy, erythematous, in- 
faretive skin lesion after a course of 10,000,000 units of penicillin given because 
of the incidental finding of a positive serological test for syphilis. Tests for 
treponema immobilizing antibody, however, were negative on repeated oc- 
easions. A very strong penicillin hemagglutination titer was noted some two 
months after the penicillin therapy and diminished slowly in titer for over 
the subsequent year, Aneiitie skin lesions, demonstrated by biopsy, persisted 
in undiminished form during the vear. The L.E. eell test was negative, but 
the diagnosis of lupus erythematosus has been strongly considered. It was 
felt that the development of the immune reaction to penicillin probably con- 
tributed signifieantly to the adverse course of vasculitis in this patient, but 
that the penicillin reaction was not the primary cause of the vasculitis. This 
patient had originally been ¢lassified in Group 4+ of Table f, the *‘ penicillin 
reactors.’’ She was removed to Group 6 after recognition of the second patient, 
a 69-vear-old woman with a clinical picture of rheumatoid arthritis, broneho- 
pneumonia, and a positive L.E. cell test. This second patient had no clear-cut 
evidence of a penicillin reaction but had a positive hemagelutination reaction. 
She had been originally classified in Group 3 (‘‘seleeted patients recently 
treated with penieillin’’). 

Beeause of the interest engendered by these two latter patients, eleven 
sera from patients with established diagnoses of lupus erythematosus were 
taken from deep freeze storage and examined for penicillin antibodies. Two 
of these gave strong reactions. Review of the records of these patients  re- 
vealed no definite clinieal indications of penicillin reactions in them, although 
the lupus erythematosus was active in both prior to, during, and after the 
penicillin therapy. The eleven sera from patients with lupus erythematosus, 
together with the two above, have been grouped and constitute the thirteen 


sera of Group 6 of Table I. 
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Laboratory Observations.—Of the 13 sera positive for penicillin antibody, 
12 demonstrated direct agglutination. Six were positive by ‘*Coombs’’ test; 
in one of these the antibody was deteeted only by the **Coombs’’ technique. 

Differential studies were performed with absorbed ‘Coombs’? sera. One 
of the ‘*Coombs’” sera (anti-y:-globulin) had been prepared by injection of 
rabbits with y-globulin (Fraction I1-1,2) and absorbed with an agamma- 
vlobulinemie human serum. This serum reacted strongly with an Rh-positive 
cell coated with anti-Rh antibody, but failed to react with a cell coated with 
complement-fixing incomplete cold) agelutinin.2:* The other Coombs serum 
(anti-non-y.-globulin) was from a rabbit that had been injected with whole 
human serum and had been optimally absorbed with Fraction T1-1,2. It 
failed to agelutinate Rh positive cells sensitized with anti-Rh antibody, but 
agelutinated strongly cells coated with incomplete cold agglutinin. Anti-non- 
y-globulin sera have been shown to detect complement protein.2:* These 
absorbed ‘*Coombs*’ sera were used to test penicillinized cells that had been 
exposed to the patients’ antibody and then rewashed three times in saline. 
(ienerally, any original strong agglutination of the penicillinized cells in a 
patient’s serum was considerably reduced or obliterated by the washing pro- 
cedure. Redevelopment of significantly strong agglutination was noted in 
the six sera indieated in Table IV. In three instances, agelutination reactions 
were noted in the anti-y:-globulin serum, consistent with the assumption that 
the penicillin hemagelutinin in these instances was a gamma globulin. In 
three other instances, agglutination developed in the anti-non-y.-globulin. Con- 
sistent with the assumption that these latter reactions depended upon comple- 
ment fixation on the sensitized cell was the observation in one of the three 
(Johnson; Table IV) that hemagglutination activity was lost with aging and 
that the aetivity could be recovered by the addition to the aged serum of fresh 
normal serum containing no hemagelutinating antibody. 


TABLE IV 








| AGGLUTINATION ON RESUSPENDING THE WASHED CELLS IN: 
DIRECT | | ANTI-Y2-GLOBULIN | ANTI-NON-Y.-GLOBULIN 

AGGLUTINATION SALINE | 1/50 | 1/200 1/20 | 1/100 
Knittle ters ran rae tay a "a 
DiBartolo ++ + ater rw = Es 
Levin 4+ + ++4 cae zs = 
Johnson +4 = Bs = +4 rae’ 
Siddons +++ + = es ++4 pie 
Rogoff - _ a = +4 ++ 





The specificity of the penicillin hemagglutination reaction was well estab- 
lished by Ley in his original publieation,! both by inhibition with penicillin 
and by the effect of penicillinase on the system. These same eriteria for 
specificity were employed also in the present study. Even small amounts of 
penicillin added to test sera prior to addition of the penicillinized cells were 
capable of completely inhibiting the reaction of the sera with the eells 
(Table V), and penicillinase abolished the ability of penicillin to coat red 
eells for hemagglutination with these sera. 








124 HARRIS AND VAUGHAN Macch-neeae Taek 

The synthetic penicillin, Svneillin (Penicillin-152), also could inhibit serum 
hemagelutination in some instances (Table V) quite as effeetively as penicillin G. 
With some other sera, however, Svneillin was inactive in inhibition. In all 
inhibition studies, the cells were coated with penicillin G@, and inhibition was 
assessed by preineubating the antibody-containing serum with the penicillin 
preparation. Failure of Syneillin to inhibit agglutination by a given serum 
thus would suggest that the antibody activity in that serum was predominantly 
for the side group (R-group, Fig. 1) rather that the basie penicillin: radicle. 
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HC ——— CH 
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Fig. 1.—Penicillin. 
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Fig. 2.—Penicillin hemagglutinin. Starch block electrophoresis of serum (Knittle). 


Serum was applied at the arrow (7) and the anode was at the left. Barbital buffer was used 
at pH 8.6, 0.075 M. Half-inch blocks were cut out, eluted with 0.15 M NaCl into separate 
tubes, and tested individually for protein content (—) and hemagglutinating activity (@). 

Zone electrophoresis in potato starch at pIl’8.6 has revealed the hemag- 
elutinin to migrate as a fast y-globulin on two occasions. One of these was 
with the serum Knittle (Table IV and Fie. 2). The other was with a serum 
which hemagelutinated but failed to give a Coombs reaction. 
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TABLE V. INHIBITION OF AGGLUTINATION OF PENICILLIN-COATED CELLS 





| ANTI-PENICILLIN. SERUM. ( WALKER® ) 


PER TUBE | UND. | 1:2 1:4 | 1:8 | 1:6 








Penieillin 
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Syneillin 
125 u. 
60 u. 
300 ou. 
15 u. 
Qu. . 
*A 74-year-old man who developed a desquamating rash from procaine penicillin G given 
a developing during therapy for congestive heart failure. Recovery was un- 
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DISCUSSION 


The present small experience in studying penicillin reactions has empha- 
sized how limited is the skin test response alone as a diagnostie tool in the 
identification of allergy. Lack of positive skin reactions in patients clinically 
hypersensitive to pollens has led more to attempts at variations in skin testing 
than to trying basically different methods of assessment of serum antibody 
ov of cellular hypersensitivity. The infrequeney of positive skin reactions in 
drug hypersensitivity has prompted some to the belief that most drug  te- 
actions have no immunologic basis, and impetus to this has been provided by 
the finding of a genetically-determined enzyme defect in primaquine sensitivity. 
In the current state of activity in the employment of hemagglutination reac- 
tions for the assessment of ‘‘desensitization,’’ it may be worth some thought 
that these may have even greater usefulness in diagnosis. Gordon’s* finding 
(also Arbesman®’) of positive ragweed hemagglutination reactions in patients 
who have had no prior treatment supports this possibility. 

In most of the individuals reported in the present study who had experi- 
enced penicillin hypersensitivity reactions, it was possible to implicate a 
hypersensitive state either by positive skin tests or by positive hemagglutination 
reactions. Of thirteen individuals with a diagnosis of probable penicillin 
reaction who were tested by both eriteria, only one was negative by both. 
Nevertheless, in more extensive testing, more eases certainly will continue to 
come to hght, in which the currently employed eriteria for hypersensitivity 
will demonstrate nothing, in spite of the elinieal likelihood that a penicillin 
reaction has occurred. The development of still newer techniques for identi- 
fving the hypersensitive state should be sought for such situations. Just as 
the penicillin hemagglutination reaction has enhanced our present ability to 
confirm penicillin allergy in individuals with negative skin tests, so_ still 
newer testing methods may in the future be expected to improve further our 
diagnostic abilities. 

As far as the character of penicillin antibody itself is coneerned, our 
experience would indicate that it has the same diversity as has been found for 
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antibody to blood group antigens. Individual patients vary from one another 
in the type of immune response they make. Some have elaborated a non- 
complement-fixing antibody. = Others have elaborated antibody that does fix 
complement. Sometimes direct hemagglutination oeeurred and the subsequent 
‘Coombs’? test was negative. Fudenbere® has recently noted that penicillin 
hemagglutinin is found to be a 19S y-globulin in some patients and a 7S in 
others. Neither Fudenbere nor ourselves, however, have observed hemagelu- 
tination attributable to a ‘*pre-albumin,’’ as described by Watson.* Some 
patients have developed no detectable serum antibody, but have shown delayed 
skin reactivity. The specificity of such delayed reactions has not vet been 
established by the use of penicillinase or synthetie penicillin, but such speei- 
ficity has been reported for the immediate wheal and flare response. The 
numbers of patients are as yet too small to indicate a predominate ¢linical 
picture corresponding to one or another of these types of immune response. 

There is presently no particular reason to emphasize one type of penicillin 
antibody over another in respect to pathogenetic potential. Indeed current 
literature emphasizes the occurrence of the hemagglutination reaction with the 
sera of individuals suffering no apparent hypersensitivity reaction to the 
drug. Also patients with positive skin tests have been found who  sub- 
sequently have tolerated penicillin therapy without mishap.’ Nevertheless, the 
incidence of positive hemagglutination reactions and of positive skin tests is 
definitely higher among those who have had penicillin reactions. The higher 
incidence of positive hemagelutinations among those having reactions has also 
been found by Ileggie. There are quantitative as well as qualitative im- 
munologie factors that are important in determining whether a given antibody 
response or other change in the immunologic state may permit hyper- 
sensitivity symptoms. In addition, there are undoubtedly non-immunologie 
determinants, presently poorly understood or not appreciated at all, which 
need deseription. Possibly some consideration should be given in this respect 
to the biochemical pathways involved in the substrate tissues and to eorrespond- 
ing alterations in the ‘‘intermediates’’ in the antigen-antibody interaction. 
The role of previously established disease in modifying the substrate response 
also needs attention, and more experience among patients with the ecollagen- 
vascular group of diseases would be of particular interest. 

The specificity of the hemagglutinating antibody for penicillin is con- 
firmed by (a) the ability of small amounts of penicillin G to inhibit the serum 
reaction, (b) the inability. of penicillinase-treated penicillin to coat cells 
effectively for hemagelutination with known positive sera, and (¢) the ability 
of synthetie penicillin (Penieillin-152) also to inhibit the reaction. This last 
observation is of additional significance in its implications concerning the use 
of synthetie penicillin as a substitute antibiotic in patients clinically sensitive 
to ordinary penicillin preparations. Although some cases may be found in 
whieh the synthetie preparation can be used without difficulty, there is no 
assurance of the safety of this; and the risk must be considered significant. 
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SUMMARY 


Immunologic evidence of penicillin hypersensitivity can frequently be 
found in patients experiencing penicillin reactions. There is no good corre- 
lation between positive skin tests and positive hemagelutinations, each oe- 
curring independently of the other. There exist instances of penicillin hyper- 
sensitivity based on immune mechanisms other than skin’ sensitizing anti- 
body, a fact that emphasizes the limitations of the use of skin tests alone for 
diagnosing allergic conditions. The hemagelutination technique has a high 
degree of specificity for the penicillin molecule. 


ADDENDUM 


Recent reports of Levine, B. B. (J. Exper. Med. 112: 1131, 1960) and of de Week, A. L., 
and Eisen, H. N. (J. Exper. Med. 112: 1227, 1960) indicate that a penicillin metabolite, 


rather than penicillin itself, may be the active constituent. 
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A COMPARISON OF GRAVIMETRIC AND VOLUMETRIC 
POLLEN SAMPLERS 


Richard G. Cornell, Ph.D.*® Sarah BF. Welch, and Lawrence B. Hall, M.S., Atlanta’ and 


Savannah, Ga, 


- lie PURPOSE of this paper is to investigate the distributions of pollen clump 
counts obtained by two types of samplers: gravimetric and volumetric. The 
gravimetric sampler’ consists of a collection slide mounted between two hori- 
zontal plates. As its name implies it depends on natural processes to capture 
clumps of pollen. The volumetrie sampler? employs a black membrane filter in 
a suitable holder. A metered volume of air is drawn through the filter by a 
vacuum pump and a flow regulating device. Gravimetric samplers have been in 
common use for many vears. For instance, physicians often use them to meas- 
ure the prevalence of pollen. Ilowever, a volumetric sampler would appear, 
because of its air volume component, to be a more satisfactory sampler. Despite 
adverse aerodynamic factors of the device which interfere with its accuracy 
in the quantitation of the total particulate load of a unit volume of air, it prob- 
ably is the nearest mechanical proximation of the human nose and it may, 
therefore, more accurately represent the quantity of particles inhaled than do 
devices more aerodynamically perfect. 

In 1956, the Biophysies Section in the Technical Development Laboratories 
of the Communicable Disease Center collected pollen from pairs of samplers, 
one eravimetrie and one volumetric, mounted within six feet of each other at 
varving distances from a pollen souree. After two hours of exposure the gravi- 
metric slides were removed from the samplers and stained; then the Ambrosia 
clatior gvains were counted within twenty-four hours. After three cubie yards 
of air were drawn through the volumetrie sampler membrane filters, in approxi- 
mately the same time period as the exposure of the gravimetric slides, they were 
earefully removed from the holders and were mounted between 2 by 2 inch 
photographie slide cover glasses. The mounted filters were stored on edge until 
counting could be done during the winter season. At that time, the filters, in 
their glass mounts, were illuminated by oblique light by means of which count- 
ing could easily be done without staining. A total of 172 pairs of pollen elump 
counts were obtained during two-hour periods, 
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Health, Mducation and Welfare, Atlanta, Ga., and Savannah, Ga., respectively. 

teceived for publication Sept. 2, 1960. 
sis *Present address: Department of Statistics, The Florida State University, Tallahassee, 

128 











Volume 32 GRAVIMETRIC AND VOLUMETRIC POLLEN SAMPLERS 129 


Number 2 


We shall first examine the correlation between the gravimetrie and volu- 
metrie counts. Then to better characterize and contrast these two types of 
samplers we shall investigate separately the distributions of pollen clumps col- 
lected by them. 


RESULTS 


In order to examine the association between counts of pollen e¢lumps ob- 
tained by the two sampling methods, the logarithms of the pollen clump counts 
plus one for the gravimetrie samplers are plotted against the corresponding 
logarithms for the volumetric samplers in Fie. 1. Logarithms are used beeause 
the distributions of the logarithms of numbers of clumps plus one are more 
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Volumetric Samplers 
Fig. 1.—A comparison of logarithms of pollen clump counts, plus 1, per two hours for pairs of 
adjacent gravimetric and volumetric samplers. 

nearly symmetrical than the distributions of the actual counts. The points in 
Fie. 1 are widely scattered and there is only a slight tendeney for high gravi- 
metrie counts to be associated with high volumetric counts. The product moment 
correlation coefficient for these logarithms is 0.24. This is much closer to zero, 
whieh would indicate no correlation, than it is to one, which would indicate 
complete positive correlation. This is not a high enough level of correlation 
to permit precise prediction of, say, a volumetric count to correspond with an 
observed eravimetric count. This confirms the experience of Cocke’ who pre- 
dicted volumetric counts from gravimetric counts and found that they deviated 
by as mueh as 56 per cent from concurrent volumetric observations. 
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Next, the logarithms compared in Fig. 1 are plotted separately as the ab- 
s¢cissas on logarithmie normal graph paper in Kies. 2 and 3 for the eravimetrice 
and volumetric samplers, respectively. The proportions on the ordinates at the 
left are the cumulative proportions with which the corresponding numbers of 
clumps or fewer clumps are observed. The straight lines were computed to 
represent the data in Fries. 2 and 3 by Bartlett’s method.!| Expected propor- 
tions and, subsequently, frequencies of samples with each number of clumps 
were determined from the straight lines. These expected frequencies are c¢om- 
pared with the observed frequencies of clumps for the gravimetric samplers in 
Table | and for the volumetrie samplers in Table IT. 
TABLE I. A COMPARISON OF OBSERVED GRAVIMETRIC FREQUENCIES OF POLLEN CLUMP CoUNTS 
Per Two Jlours Witt EXPECTED FREQUENCIES COMPUTED FROM A LOGARITHMIC 
NokMAL DISTRIBUTION 


NUMBER OF POLLEN CLUMPS OBSERVED FREQUENCY 











EXPECTED FREQUENCY 
PER TWO HOURS | oO | E 
0 Tr : 6106 | 

] 17 23.22 

2 10 13.76 

) ih 9.46 

4 10 6.88 

5) S 5.16 

6-7 12 8.60 

8-9 6 6.02 

10-12 ) 6.02 
13-15 dD 3.16 
16-20 5 5.16 
21-30 9 5.16 
31-45 > 5.16 

464 i) 11.18 

Total 1i2 172.00 

x° Y (0-1 )2/K 11.27 with 11 degrees of freedom, 


TABLE IT. A COMPARISON OF OBSERVED VOLUMETRIC FREQUENCIES OF POLLEN CLUMP COUNTS 
Per Two Hours Wirt EXPECTED FREQUENCIES COMPUTED FROM A LOGARITHMIC 
NORMAL DISTRIBUTION 











NUMBER OF POLLEN CLUMPS OBSERVED FREQUENCY | EXPECTED FREQUENCY 
PER TWO HOURS 0 | E 
1) a | cea °1 (eC 
1 14 16.34 
2 11 12.04 
5 y 10.82 
} 10 8.60 
5-6 6 12.04 
7-8 5 10.32 
9-10 9 8.60 
11-12 1] 5.16 
13-15 8 8.60 
16-18 10 6.88 
19-21 4 3.16 
22-25 7 5.16 
6-30 5 5.16 
31-40 8 8.60 
41-50 10 5.16 
d1-75 10 ; 8.60 
76-125 3 6.88 
1264 11 10.382 
Total iI 172.00 





x? Y(O-F )2/is 23.12 with 16 degrees of freedom. 
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Cumulative Proportion of Gravimetric Collections 
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Pollen Clump Count, Plus 1, Per Two Hours 


2,—Cumulative proportions of gravimetric collections plotted on logarithmic normal graph 
paper versus pollen clump counts, plus 1, per two hours. 


Cumulative Proportion of Volumetric Collections 





Pollen Clump Count, Plus 1, Per Two Hours 


3.—Cumulative proportions of volumetric collections plotted on logarithmic normal graph 
paper versus pollen clump counts, plus 1, per two hours. 
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The chi-square goodness-of-fit statistic for Table I is 11.27 with 11 degrees 
of freedom and for Table IT is 23.12 with 16 degrees of freedom. The proba- 
bility, P, of the first chi-square arising when the observations actually come 
from the fitted distribution is sueh that 0.25 < P < 0.50. For the seeond 
chi-square value, 0.10 << P < 0.25. 

An attempt was also made to describe the distributions of numbers of elumps 
for the gravimetri¢ and volumetrie samplers by the less skewed negative binomial 
distribution using the estimation method of maximum likelihood.’ The ealeu- 
lated mean m and exponent k for the gravimetric counts were 9.419 and 0.2710, 


TABLE IIT. A COMPARISON OF OBSERVED GRAVIMETRIC FREQUENCIES OF POLLEN CLUMP COUNTS 
Per Two Hours With EXrecTep FREQUENCIES COMPUTED FROM A NEGATIVE 
3INOMIAL DISTRIBUTION 








“NUMBER OF POLLEN CLUMPS | OBSERVED FREQUENCY | _ 

















EXPECTED FREQUENCY 
PER TWO HOURS | oO | E 

0 64 65.249 

l 17 17.187 

2 10 10.617 

3 7 7.812 

4 10 6.210 

D s8 0.156 

6-7 12 8.237 

8-9 6 6.412 

10-12 +) 7.459 

13-15 aD d.749 
16-20 3D (lays 
21-30 g 9,090 | 

31-45 5 fea | 

464 9 8.454 
Total 172 172.00 | 
x2 = ¥(0-E)2/E = 8.045 with 11 degrees of freedom. 


TABLE LV.) A COMPARISON OF OBSERVED VOLUMETRIC FREQUENCIES OF POLLEN CLUMP CoUNTS 
Per Two Hours Wirth EXPECTED FREQUENCIES COMPUTED FROM A NEGATIVE 
3INOMIAL DISTRIBUTION 





NUMBER OF POLLEN CLUMPS 





OBSERVED FREQUENCY | l EXPECTED FREQUENCY 





PER TWO HOURS oO | E 
0 21 27.962 
| 14 11.622 
2 11 8.148 
> +) 6.488 
4 10 d.475 
5-6 6 9.034 
7-8 5) 7.380 
9-10 9 6.282 
11-12 11 5.484 
13-15 8 7.118 
16-18 10 6.115 
19-21] 4 5.349 
22-25 7 6.205 
26-30 5 6.602 
31-40 8 10.450 
41-50 10 7.901 
01-75 10 ; 13.099 
76-125 ss 12.384 
1264 1] 8.902 
Total i) 72.00 








29.519 with 16 degrees of freedom. 
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respectively, while for the volumetric counts the corresponding estimates were 
31.01 and 0.4213.) Tables ITT and IV compare the observed frequencies with the 
expected negative binomial frequencies for the two types of samplers. For the 
eravimetric data, chi-square equals 8.045 with 11 degrees of freedom and 
0.50 < P < 0.75; for the volumetric data chi-square equals 29.319 with 16 
degrees of freedom and 0.010 < P < 0.025, 

Note that both the logarithmie normal and the negative binomial distribu- 
tions better deseribe the distribution of gravimetric clump counts than that of 
volumetrie clump counts. Tlowever, the gravimetric count distribution is fitted 
more closely by the negative binomial distribution than by the logarithmie nor- 
mal while the opposite is true for the volumetrie count frequencies. 


DISCUSSION 

One way in which the negative binomial distribution may be generated 
mathematically is to assume that the probability of capture in different samplers 
or in the same sampler at different times varies in accordance with a gamma 
distribution, a flexible unimodal distribution, and that the distribution of clumps 
for a given sampler and time is Poisson. The latter assumption implies that 
each pollen clump is sampled randomly and independently. Since the distribu- 
tion of pollen clump counts for the gravimetric samplers is deseribed very well 
by the negative binomial distribution, it is reasonable to assume that each 
eravimetric sampler collects a random sample of the pollen clumps passing 
over it. 

On the other hand, the volumetrie samplers placed adjacent to the gravi- 
metrie samplers yielded relatively fewer samples with no pollen clumps and 
the range of the number of clumps captured by the volumetrie samplers was 
much greater. This greater skewness of the pollen clump distribution for the 
volumetrie samplers was borne out by the better fit of the logarithmie normal 
distribution than the negative binomial distribution to the volumetrie data. 


SUMMARY AND CONCLUSIONS 


The correlation between pollen clump counts obtained by the two types 
of samplers is not sufficiently high to predict the performance of one type of 
sampler from results obtained with the other. The gravimetrie sampler would 
seem to be preferable if the number of pollen clumps which would be expected 
to fall on a surface without special attraction were desired.  Tlowever, the 
volumetrie sampler is more appropriate for determining the number of elumps 
which are injected into the nose because of similarity of construction. The 
volumetrie samplers eaptured at least one pollen clump more often than did 
the gravimetrie samplers and, in general, the volumetric samplers tended to 
vive higher pollen clump counts even though the two types of samplers were 


placed side by side. 
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MEDIASTINAL AND SUBCUTANEOUS EMPHYSEMA COMPLICATING 
BRONCHIAL ASTHMA IN A NINE-YEAR-OLD MALE 


Thomas W. Payne, Captain, MC, USA, and Leo J. Geppert, Colonel, MC, USA, 
Fort Sam ITouston, Texas 


HIRTY-ONE cases of mediastinal and subcutaneous emphysema complicating 

bronchial asthma have been reported since Knott described the first case 
in 1850. Ilalf of these eases have occurred in children. Only one fatal case 
has been reported.!| Mediastinal emphysema is mentioned as a finding in only 
a few of the case reports reviewed, while subcutaneous emphysema has been a 
constant finding in all cases.2. An additional case report is now submitted with 
review of the literature (Table 1). 


CASE REPORT 


A 9-year-old Negro male was admitted to Brooke General Hospital on Jan. 25, 1958, 
hecause of an acute asthmatic attack, He had been seen the morning of the day of ad- 
mission in the Pediatrie Clinie with moderate asthma and given Adrenalin with relief. 
He was sent home to continue ephedrine and phenobarbital treatment. Later in the day, 
however, his symptoms increased in severity with audible wheezing and retraction being 
noted, He returned to the clinie, was again treated with Adrenalin without response, 
and was thus hospitalized for more vigorous therapy. Review of the past history revealed 
that this was the child’s first hospitalization, but that he had been asthmatic since the 
age of five years. By history and skin tests he appeared to be allergie to dust, cat and 
dog hair, grasses, and molds. His asthma was seasonal, being worse in damp, windy, 
fall weather. The mother estimated that the child had 20 to 30 mild to moderately severe 
asthmatie attacks each year, which were usually aborted or treated successfully at home. 


Physical EKxamination.—The weight on admission was 5744 pounds and height was 


53 inches. Pulse rate was 120 with a blood pressure of 110/80 mm, Hg. The child 
was in acute respiratory distress with suprasternal and infraclavicular retraction. Ques- 
tions were answered in a gasping manner, but with clear sensorium. Pulmonary rhonchi 
were heard bilaterally with accompanying musical rales. Cardiae examination was normal, 


as was the remainder of the physical examination, 


Laboratory Examination —TVhe hemoglobin was 13.2. Gm.; the hematocrit was 41; 
the leukocyte count was 17,400 with 92 per cent neutrophiles, 7 per cent Iymphoeytes, 
and 1 per cent eosinophils. Sickle cell preparation was negative. Urinalysis was normal. 
Staphylococcus albus, coagulase negative, was cultured from the nasopharyngeal swab, 
and alpha-hemolytie streptococcus was recovered from the throat culture. Admission chest 
x-ray film, dated Jan. 25, 1958, revealed increased bronchovaseular markings along the 
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superior portion of the left heart border with an unusual area of radio density, thought 
to be segmental atelectasis, Repeat chest roentgenogram, dated Jan. 28, 1958, re 
vealed) mediastinal emphysema with migration of air into the subeutaneous tissue of the 
right neck region (Figs. 1 and 2). Repeat x-ray examination on Feb. 4, 1958, revealed 
clearing of the emphysematous process, Intermediate strength PPD was reported negative 


at twenty-four hours and forty-eight hours, 


N * Lys oe 
ti eli, 





mig. i. Fig. 2. 
Fig. 1.—Demonstration by x-ray of mediastinal emphysema with air adjacent to the left 
heart border and subcutaneous emphysema of the right supraclavicular ares. 


Fig. 2 Lateral roentgenogram which demonstrates anterior mediastinal emphysema. 





Hospital Course.—The child was placed in an oxygen tent, given intravenous fluid 
therapy, and sedated. Adrenalin, saturated solution of potassium iodide, ephedrine, and 
penicillin were given. The child received only minimal relief from this regimen, became 
more dyspneic and irritable, and complained of substernal chest pain. Because of resistance 
to twelve hours of the above therapy, ACTH, 10 mg. intramuscularly every six hours 
was begun, and within six to eight hours the child was much improved. The wheezes and 
rhonchi gradually disappeared over the next three to four days, but the substernal pain 
continued without other associated symptoms. On the morning of Jan. 28, 1958, four 
days after the acute asthmatie attack, subcutaneous emphysema was noted in the right 
supraclavicular area, At this time a chest roentgenogram revealed mediastinal emphysema 
as well (Figs. 1 and 2). The child continued to improve, however, and was discharged 


Feb. 4, 1958, completely recovered both clinically and) radiologically. 


COMMENT 


The diagnostic features of mediastinal emphysema as a complication of 
bronchial asthma were first deseribed in 1888 by Mueller, while Hamman in 
1937 directed current attention to this entity.’ It oecurs ten times as often in 
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TABLE IT. (FROM SCHWARTZ2 ) 


DURATION OF 


DURATION OF EMPHYSEMA 
NO. | AUTHOR AGE SEX ASTHMA (DAYS ) 
l Knott2 D I Unknown 21 
2 Watson2 IS } Lifelong 9 
3 Calverly? 17 M 11 vears 4 
4 Whitby? 25 M Lifelong Unknown 
5 Kahn? 8 I 6 years 10 
6 Mae Dermott2 22 M 6 vears D-6 
7 Scheltema2 $0) M First attack 7 
8 Artagaveytia 
and Zanziz 1S M Lifelong S 
+) Seremini 
and Berro2 Unk i Unknown Unknown ( few ) 
10 Mourigan 
and Cervino2 21 F Lifelong 2 
1] Kruysveldt? 22 | ? Lifelong l4 
12 Davidson? 9 kr S vears 7 
13 -astorino2 7 ik Unknown 6-7 
14 Pastorino2 14 M Lifelong 1 
15 Sheldon 
and Robinson? 16 M 1 vear 4 
16 Kirsner2 38 M First attack 20 
17 Bridge? 6 M 3 years 4) 
18 Dietrich2 5 F 2 vears 6 
19 Dietrich? 7 M 5 vears 7 
20 Rosenberg 
and Rosenberg? ; F 2 vears 12 
21 Van Fleet, Miller, 
and Scott 3 F Lifelong Unknown 
22 Van Fleet et al.z 3 M 2 vears 10 
os Van Fleet et al.2 YS M 7 vears a) 
24 Van Fleet et al.2 19 I 17 vears 13 
25 Skinner? 10 Unk 3 years 10 
26 Francis! 3 M 12 vears 7 
oF Francis! 13 KF Lifelong 10 
28 Schwartz? 24 M 21 vears 9 
29 Peterson! ?0) ik S vears 
30 Creel6 20 M ? Lifelong 7 
31 Kahn and Rouse® 5 M ? 6 months D 
32 Payne and Geppert 9 M + years 5 


*Prognosis is evidently good because only Case No, 29 died. 


males as in females.” Hansel, in Clinical Allergy, points out that the afore- 
mentioned complication should be suspected when an asthmatie patient com- 
plains of substernal chest pain during an attack.’ In ali eases reviewed, sub- 
cutaneous emphysema was first noted in the neck and then spread to the 
face and chest. From these areas, air can then spread to the upper extremities, 
and, rarely, to the abdomen and thighs. The mechanism of formation of medias- 
tinal and subeutaneous emphysema which seems most acceptable to date is that 
deseribed in animal experiments performed by Macklin and Macklin in 1945. 
They demonstrated that the essential factor necessary for pulmonary interstitial 
emphysema was a pressure gradient between air in the alveolus and in the 
underlying connective tissue leading to a rupture of the base of the marginal 
ivpe alveolus.2. Air then seeps out into the pulmonary interstitial space, ¢om- 
presses the pulmonary vessels, and then travels along the vascular sheaths to 
ihe mediastinum. From the mediastinum the air then migrates into the sub- 
cutaneous tissue.2. The extent of circulatory embarrassment depends obviously 
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on the amount of air pressure exerted upon the heart and great vessels. 
This embarrassment is relieved as the air migrates from the mediastinum out 
into the subcutaneous tissue. If air ruptures out into the pleural space from 
the mediastinum, pneumothorax results. Most investigators today no longer 
subseribe to the older pleural bleb theory as the source of mediastinal and 
subcutaneous emphysema.” Physieal findings consist of substernal pain, eya- 
nosis, dyspnea, erunching noises on auscultation synchronous with eardiae 
activity, and palpable subcutaneous emphysema. On chest x-ray films, air 
can be seen in the mediastinum and subeutaneous tissue. Beeause of tlie 
benign nature of this disorder, conservative therapy is the one of choice. 
With rest and limitation of vigorous activity, complete recovery oceurs within 
four to fifteen days. The single reported death with this disorder was believed 
to be due to a combination of asphyxia due to asthma and to vascular complica- 
tions caused by excessive mediastinal pressure on the heart and great vessels.’ 


SUMMARY 


An additional case of mediastinal and subeutaneous emphysema compli- 
eating bronchial asthma is reported which brings the total number of reported 
‘ases to thirty-two. Fifteen of these have oeceurred in children. 

The literature is reviewed and tabulation of reported cases is brought 
up to date. 

The mechanism as to the origin and migration of air in this entity is 
briefly discussed. 
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BRONCHODILATORS: SOME QUALITATIVE AND QUANTITATIVE 
PHARMACOLOGIC CORRELATES IN THE GUINEA PIG 


Kh, W. Dungan and P. M, Lish, Evansville, Ind. 


a drugs relax either the normal or spastic tonus of the smooth 
muscle cells of guinea pig trachea in vitro, and the relative potencies of 
these drugs are proportional to the potencies found elinieally. Many drugs 
relax the spastic guinea pig trachea in vitro but do not relax the spontaneous 
tracheal tonus, and such agents generally are not clinically useful bronecho- 
dilators. Antihistaminie agents, for example, relax histamine spasms even 
though these agents are predominantly bronchoconstrictors'; and certain drugs 
(for example, Adiphenine) inhibit barium chloride-indueed spasms but these 
drugs do not relax spontaneous tracheal tonus. Similarly, acetylcholine-indueed 
spasms are antagonized by ‘‘non-bronchodilator’’ anticholinergic agents and 
serotonin spasms are antagonized by ‘‘non-bronchodilator’’ antiserotonin agents. 

The inherent difficulty of preparing tracheal tissue in the form of a chain? 
limits the usefulness of this in vitro test as a routine sereening procedure. 
Patterson® authored a modification based on the substitution of a ‘‘spiral strip”’ 
tor the original ‘‘chain’’ preparation. The use of the spiral! strip involves no 
loss in sensitivity of the tissue, and the qualitative response of the tracheal 
spiral, upon exposure to spasmogenie agents (histamine or barium chloride) or 
to spasmolytie agents (epinephrine or aminophylline), is equivalent to that of 
the chain preparation. 

Extensive tests with known bronehodilators have been completed using the 
method of Patterson*® modified by the terminal attainment of maximal relaxation 
of each tracheal spiral in each determination. The data illustrate the utility of 
the tracheal spiral test, as modified, in determining the relative potencies of 
bronchodilators and for studying the mechanisms of action of bronchodilators. 
Certain in vivo test results related to the in vitro data have also been ineluded. 


METHODS 


In Vitro Experiments on the Guinea Pig Tracheal Spiral—aAn adult guinea 
pig, either sex, was killed by a blow on the head. The trachea was immediately 
removed, placed in bath solution, and extraneous tissue earefully exeised. A 
wooden dowel of appropriate diameter was inserted longitudinally through the 
tracheal bore, and the tissue cut spirally with a sharp sealpel. 
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The spiral strip was suspended vertically in a 10 ml. chamber and its move- 
ments recorded kymographieally by attachment to an isotonic, gravity writing 
lever. The chamber solution was aerated with bubbling oxygen and maintained 
at 37.5° (., pif 7.85. It had the following composition, in grams per liter: 
NaCl—s.0; KC]—0.2; CaCl, (anhydrous)—0.2; MgCl, - 611,0—0.1; NaHCO,— 
0.5; Nall.PO,- H.O0—0.044; and dextrose—0.5. The writing lever recorded a 
twentyfold magnification on a smoked drum moving at 0.08 em. per minute, 
and exerted a sustained tension of 2.0 Gm. on the tissue throughout the experi- 
ment. Under these conditions, the equilibrium length of the strip was 4.5. to 
9.0 em. 

Five in vitro tests were used to evaluate the effects of drugs on the tracheal 
spiral. Each test shared the following common features: (1) the spiral strip 
was allowed an equilibrium period, after suspension in the chamber, of at least 
60 minutes; (2) all additions to the bath fluid were contained in a total volume 
of 0.2 ml, and all concentrations in the text are stated per milliliter of bath 
fluid: (3) test agents remained in contact with the tissue until the maximum 
effect was observed, or for a maximum interval of 40 minutes; (4) maximal 
relaxation of each strip was attained by the terminal addition of 10 pe pa- 
paverine (SMCP; supra-maximal concentration of papaverine); and (5) each 
spiral strip was from a separate guinea pig and used for a single trial of one 
test drug only. 

The five in vitro tests used in these studies on the tracheal spiral of the 
euinea pig are listed below, with procedural comment as necessary : 

1. Effect on spontaneous tonus of the normal tracheal spiral. 

2. Effeet on barium ehloride-induced contraction of the normal tracheal 
spiral; the test agent was added while the strip was in a sustained spasm induced 
by 200 pe barium chloride. The relatively nonspecifie spasmogenie action of 
the latter agent diminished the probability of obtaining a ‘‘false’’ broneho- 
dilator action, due to a specifie drug antagonism, such as occurs with atropine 
versus a pilocarpine-induced spasm. 

5. Kffect on spontaneous tonus of the tracheal spiral in the presence of the 
dichloro analogue of isoproterenol (DCT); 1.0 pe DCT was added to the bath 
fluid prior to introduction of the tracheal strip. 

4+. Effect on barium chloride-induced contraction of the tracheal spiral in 
the presence of DCT; 0.4 pg DCT was added to the bath following the production 
of a sustained tissue spasm by 200 pe barium chloride. The test agent was 
added 20 minutes after the addition of DCT. 

»). Effect on spontaneous tonus of the tracheal spiral from the guinea pig 
pretreated with reserpine; 4 me. of reserpine per kilogram was administered 
intraperitoneally to the guinea pig on each of the 2 days immediately preceding 
its use. 


In Vivo Aerosol Studies in the Guinea Pig.—Asthma-like attacks were in- 
dueed in guinea pigs by subjecting the animals, in a closed spray-chamber, to 


aerosols of 1.0 per cent histamine diphosphate. De Vilbiss vaporizers delivered 
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ihe histamine solution in particle sizes ranging from 0.3 to 2.0 » The guinea 
pigs were removed from the chamber immediately following signs of dyspnea 
or coughing, and re-exposed two to four hours later, after treatment with a test 
agent. Repeated experiments demonstrated that the first exposure to histamine 
aerosol did not significantly influence the time of onset of dyspnea during the 
second exposure, in unprotected animals. Thus, each animal served as its own 
control, and eight to twelve animals were used for each dosage level of a test 
agent. The time from beginning of exposure to onset of symptoms was termed 
the ‘*pre-dyspneie interval.’’ The effectiveness of a test agent in extending the 
pre-dyspnei¢ interval was determined at its time of peak effeet after subeu- 
taneous administration. 

Isolated Atria of Guinea Pigs—Reserpine, + mg. per kilogram intraperi- 
toneally, was administered to guinea pigs on each of the two days immediately 
preceding their use. 

Atria from freshly killed pigs were freed from ventricular mass and fat 
tissue and suspended in a 50 ml. bath containing oxygenated Chenoweth’s solu- 
tion? (pIL 7.4) maintained at a temperature of 37.5° C. The contractile force 
and rate of the beating atria were recorded on a Sanborn recorder using a 
Statham strain gauge. The atria were suspended in the bath so that the left 
atrium was proximal to the strain gauge. A tension of 1.0 Gm. was maintained 
on the atria throughout the experiment. 

Introduction of the atria into the bath medium was followed by a one hour 
stabilization period. A decrease from the initial rate and an increase from the 
initial contractile foree were usually observed during this period. After 
stabilization, aqueous solutions of test drugs were added to the bath at a con- 
stant volume of 0.5 ml. 

The reserpine-treated guinea pigs used in these tests were also used for the 
in vitro ‘‘reserpine-tracheal spiral’’ studies mentioned above. 

Test Drugs —The agents studied for bronchodilator and/or cardiae actions 
were: one xanthine derivative-theophylline ethylenediamine (aminophylline) ; 
six phenethanolamines-ephedrine I[C], isoxsuprine HCl, B-hydroxy-N-isopropyl- 
3,4-diehlorophenethylamine HCl] (DCI), isoprophenamine HCl, dl-isopropylar- 
terenol IICL (isoproterenol), l-epinephrine bitartrate; and one benzylisoquin- 
oline-papaverine TIC]. Barium chloride, histamine diphosphate, and reserpine 
were also used. All of the drugs used in the in vitro studies were prepared 
daily in aqueous solution, except reserpine, which was administered in vivo as 
a 2 me. per milliliter solution in 5 per cent ascorbic acid solution, pL 5.0. In 
the in vivo aerosol studies, test drugs were administered as solutions in 0.2N 
phosphate buffer, pI] 5.5. Epinephrine concentrations are expressed in terms 
of the base; all other agents in terms of salts. 

Statistical Treatment—Reeression lines were constructed of the log dose— 
response relationship for each drug used in each of the test proceedures. The 
standard deviation from regression, the regression coefficient with its standard 
error, and **Student’s t*’ were derived according to Snedecor.’ 
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A standard error from regression was caleulated by dividing the standard 
deviation by the square root of the number of responses about a single dose. 
The same number of responses was obtained with each test dose within a given 
experiment, the number varying from 4+ to 7 in the in vitro experiments and 
from 8 to 12 in the in vivo tests. The standard error for an interpolated dose 
was read from the graph as + the mean horizontal distance of the standard error 
lines from the regression line. 


Statistical significance was achieved whenever Po < 0.05. 


RESULTS 

In Vitro Experiments.— 

1. Drug effect on spontaneous tonus of the normal tracheal spiral: Table 
| shows the results obtained in studies of eight drugs in vitro. The results are 
viven in terms of (1) the decrease in tonus, expressed in millimeters, and (2) 
the percentage of the maximum relaxation obtainable, where maximum relaxa- 
tion is defined as that effect produced by 10 pe papaverine (SMCP). The ¢on- 
centration of drug producing a 20 mm. decrease in tonus (HDeo wm.) Was se- 
lected as the basis of comparison. This approaches the maximal relaxation ob- 
tained with certain of the test agents studied, i.e., ephedrine and DCI. The 
mean of the maximal decrease in tonus produced by the addition of SMCP in 
IS1 trials with the eight test agents was 47 + 1.3 mm. (standard error). Thus, 
the response corresponding to a 20 mm. decrease in tonus occurred at 42.5 per 
cent of the maximal deerease in tonus. The respective doses of each of the test 
drugs required to produce this effeet are shown in Table I. 

The ED.) mm. concentration did not vary significantly from the ED 42.56; 
concentration with any of the agents tested. ITfowever, the mean variation 
about the EDyo5, values was only one third as great as that associated with 
the ED.o mm. values. Regression coefficients derived using the percentage 
method were greater in every instance (significantly so with all agents other 
than ephedrine) than the corresponding values derived using the millimeter 
decrease in tonus method. The latter slopes, obtained with both isoproterenol 
and isoprophenamine, did not differ signifieantly from the horizontal, whereas 
their respective percentage slopes were highly significant. Fig. 1 illustrates the 
differences in variation and slope obtained by the two methods, using isopro- 
terenol as the test agent. 

The relaxing effect of certain drugs (ephedrine, DCT, and isoprophenamine ) 
plateaued at 50 to 70 per cent of the maximum relaxation produced by SMCP, 
and inereased concentration afforded no greater effect. The data plotted in 
ie, 2 contrast this action of ephedrine with the activity of the much more 
potent sympathomimetic, epinephrine. 

2. Drug effect on barium chloride-induced contraction of the normal tracheal 
spiral: Pertinent results obtained with six test agents are entered in Table I. 
Mach of these drugs, except ephedrine, completely abolished the barium-indueed 








144 DUNGAN AND LISH oe ae 
contraction. With DCT, however, this was accomplished only at very large 
coneentrations, while lesser doses caused 15 to 35 per cent reduction. These 
results observed for DCT, ephedrine, and isoxsuprine are compared in Fig. 3. 

With the exception of DCT, the test drugs maintained the same order of 
poteney relative to aminophylline as was observed in the spontaneous tonus 
test, and pronounced differences in the potency of an individual drug were not 
observed when the two test procedures were compared (Table IT). 
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ISOPROTERENOL g/ml 
Fig. 1.—Comparison of two methods of determining the smooth muscle relaxant effect of 


isoproterenol on the tracheal spiral of the guinea pig in vitro. Broken lines are + 1.0 standard 
error from the solid regression lines. 
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EPINEPHRINE, yg/m! EPHEDRINE, pg/ml 
Fig. 2.—Comparison of the effect of epinephrine and ephedrine on the spontaneous tonus 
of the tracheal spiral of the guinea pig in vitro. Vertical bars represent + 1.0 standard error of 
the mean. Note inability of ephedrine to relax tracheal tonus by more than 50 per cent of 
maximum. 


» 


3. Effect of DCT on the action of bronchodilators on the tonus of the normal 
tracheal spiral: The presence of DCL profoundly decreased the ability of both 
isoxsuprine and isoproterenol to relax the spontaneous tonus of the tracheal 
spiral. DCI did not, however, significantly affect the activity of either amino- 
phylline or papaverine. Fig. 4, .1 shows records obtained with the test agents 
before and after the addition of DCT. 
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Fig. 3.—Comparison of the effect of three phenethanolamines on barium chloride-induced 
spasm of the isolated tracheal spiral of the guinea pig. Vertical bars represent + 1.0 standard 
error of the mean. Relaxation > 100 per cent indicates reduction below the pre-spasm base 
line. 
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Fig. 4.—Isolated tracheal spiral of the guinea pig. <All concentrations are yuwg/ml. 

A, DCI antagonism of the relaxing action of isoproterenol (J) and isoxsuprine (Js), but 
not of aminophylline (A) or papaverine (P), on spontaneous tonus. 

Bb, (D) antagonism of the relaxing action of 7 and Js on barium chloride (Ba)- 
induced spasm. 
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TABLE LI.) Errecr or DruGs ON BARIUM CHLORIDE-INDUCED CONTRACTION OF THE TRACHEAL 
SPIRAL OF THE GUINEA PIG IN VITRO 




















fe ACTIVITY RATIO: 
MAXIMUM EFFECT EFFECT ON SPON- 
— | MAXIMUM | TANEOUS TONUS} 
| MEANT CONCN, EFFECT ON 
| DECREASE STUDIED Bacl,-INDUCED 
TEST AGENT E75 0%. iat | (%) (ne/MI.) SPASMS 
Aminophylline 34.5 110.0 50.0 1.7 
Ephedrine 4.3 80.0 5-640.0 0.5 
Papaverine OF 100.0 1.0 1.4 
Isoxsuprine 0.2 125.0 0.8 1.5 
DCI 220) 143.0 51.2 0.004 
Isoprotere nol 0. 0028 | 41. 0 0.008 1.8 
*Concentration (ue/ /mil, ) decreasing spasm by 75 per cent. 


+Values > 100 per cent indicate reduction below the resting base line. 

tConcentration causing 75 per cent (42.5 per cent for ephedrine and DCI) of maximum 
relaxation, 

$Concentration returning spasm 75 per cent (42.5 per cent for ephedrine and DCI) toward 
base line. 


The isoproterenol concentration required to relax the tracheal tonus by 
75) per cent of maximum was approximately fifty times greater in the presence 
of DCT than on the normal spiral. Isoxsuprine did not produce 75 per cent of 
maximum relaxation, in the presence of DCI, even at concentrations 175 times 
as large as the dose producing this effect on the normal spiral (Table TIT) 


TABLE ILI. Errecr or DCI ON THE RESPONSE OF THE ISOLATED TRACHEAL SPIRAL OF THE 
GUINEA PIG TO OTHER DRUGS 








ACTIVITY RATIO: ~ 














| ED75% IN 
| TEST AGENT PRESENCE OF DCI 
IN VITRO TEST | | CONCN. | | ED75% t ED75% IN 
CONDITION | NAME | (ug/ML.) | MEAN* EFFECT | (ug/ML.) ABSENCE OF DCI 
Spontaneous tonus  Jsoxsuprine 3.2 30.64 6.14 
in presence of 12.8 33.24 2.9 > 51.2 > 1770 
DCI (1.0 ywg/ 31.2 29.8 + 15.0 
mil.) 
Isoproterenol 0.032 29.2+ 5.1] 
0.128 68.0+ 3.5 0.21 51.2 
0.512 94.24 17 
Aminophylline 40.0 66.8+ 2.9 - 1.0§ 
Papaverine 1.0 SL6+ 2.5 — 1.0§ 
al ‘1. -indueed Tsoxsuprine 0.2 40.7 + 4.7 0.73 3.7 
spasm; DCI 0.8 75.04 4.8 
(0.4 we/ml.) 3.2 99.8 + 11.7 
added prior to 
test agent Tsoproterenol 0.002 38.24 4.6 0.0066 2.9 
0.008 DTA 8.5 
0.082 161.6 + 16.7 





*Spontane ous tonus test—measured as per cent of maximum relaxation obtainable. BaCle 
spasm test—measured as per cent reduction in induced contraction. 
Concentration causing 75 per cert of maximum relaxation. 
tStandard error. 
§Compared at one concentration only. 


4. Effect of DCI on the antispasmodie action of bronchodilators: The an- 
tagonism of both isoxsuprine and isoproterenol toward barium chloride-induced 
spasms of the tracheal spiral was reduced by the prior exposure of the spiral 
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io DOL. After DCT, three- to four-fold increase in dosage was required with 
cither isoxsuprine or isoproterenol to obtain relaxation of the spasm comparable 
io that produced in the spiral not exposed to DCL (Table IIL). The DCT effect 
could be completely overcome, however, by large doses of either isoxsuprine or 
isoproterenol (Fig. 4, B). 

5. Kffect of reserpine on the action of bronchodilators on the trachea and 
heart: The effeets of isoxsuprine and ephedrine on the tonus of tracheae derived 
from guinea pigs pretreated with reserpine are compared with controls in Table 
IV. Reserpine pretreatment in vivo did not significantly alter the ability of 
either isoxsuprine or ephedrine to relax spontaneous tracheal tonus in vitro. 
All animals used in this test exhibited svstemie signs characteristic of reserpine 
treatment (depression, ptosis, and diarrhea) at the time they were sacrificed. 


TABLE LV. THE EFFECT OF RESERPINE TREATMENT IN VivO ON THE REACTIVITY OF THE 
TRACHEAL SPIRAL OF THE GUINEA PIG IN Vitro TO ISOXSUPRINE AND EPHEDRINE 


TEST AGEN 




















NTROLS | RESERPINE-TREATED | DIFFERENCE 
CONCN. — | NUMBER | MEAN | NUMBER | MEAN | BETWEEN MEANS 
NAME | (ug/ML.) | TRIALS EFFECT* | TRIALS | EFFECT® | (P VALUE) 
Isoxsuprine 0.2 5 75.0 + 7.3t 5 81.6+1.2 0.3 
Ephedrine 0.5 5 33.3 + 6.1 5 40.6 + 2.5 0.3 








*Relaxation of spontaneous tonus expressed as per cent of the maximum relaxation ob- 
tainable. 
7Standard error. 


Previous studies in this laboratory have established that reserpine pre- 
treatment of rabbits rendered the isolated atria less responsive to the positive 
inotropie and chronotropie action of ephedrine while not affeeting, significantly, 
the action of-isoxsuprine or isoproterenol. The effeet of reserpine pretreatment 
on the isolated atria from the guinea pigs used in the present in vitro broncho- 
dilator tests is shown in Table V. Pretreatment of the guinea pigs with reser- 
pine in vivo decreased the response of the isolated atria to ephedrine, but did 
not significantly affect the response of the atria to isoxsuprine or isoproterenol. 

TABLE V. THE EFFECT OF RESERPINE TREATMENT IN Vivo ON THE RESPONSE OF THE 


ISOLATED ATRIA OF THE GUINEA PIG TO ISOXSUPRINE, EPHEDRINE, AND ISOPROTERENOL 


CONTROLS l RESERPINE-TREATED 
































act Linh ee | DIFFERENCE 
TEST AGENT | MEAN INCREASE (%) | MEAN INCREASE (%) BETWEEN 
| | AURICULAR | AURICULAR | MEANS 
CONCN., | AURICULAR | CONTRAC- | AURICULAR | CONTRAC- | (P VALUE) — 
NAME | (wg/ML.) | RATE | TILE FORCE | RATE | TILE FORCE | RATE | FORCE 
Isoxsuprine 0.5 45.7+ 5.7* 289+ 65 418+ 3.2 IS8G=72. S05 >02 
Ephedrine 4.0 d6.5+ 3.7 518+ 8.1 22.8+ 4.8 15.7+5.8 <0.005 <0.025 
lsoproterenol 0.005 85.8+12.7 1380.4+18.4 96.4+16.2 96.5+8.6 >0.05 >0.1 








*Standard error. 


In Vivo Aerosol Studies in the Guinea Pig.— 

Distinet differences oecurred among the test agents relative to their re- 
spective abilities to extend the time required to produce symptoms of broneho- 
constriction with aerosolized histamine. These differences are illustrated graphi- 
eally in Fig. 5. Both isoproterenol and aminophylline increased the pre-dyspneie¢ 
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interval by periods in excess of four minutes, isoproterenol being from 4,000. to 
8,000 times as potent as aminophylline. The maximum inerease obtained with 
ephedrine or isoprophenamine was about two minutes, and the maximum ob- 
tained with DCT was about 0.5 minute. When compared at the level of doses 
causing 75 seconds increase in the symptom onset interval, ephedrine and. iso- 
prophenamine exhibited approximately the same activity and were about three 
times more potent than aminophylline. 

The inability of DCI, ephedrine, and isoprophenamine to extend the pre- 
dyspnea interval by more than about one half of that observed with either iso- 
proterenol or aminophylline paralleled the in vitro tracheal spiral results. As 
shown in Table I, the maximum relaxation of the isolated tracheal spiral tonus 
produced by DCI, ephedrine, or isoprophenamine was less than 75 per cent of 
the maximum relaxation obtainable, whereas this effect was exeeeded by both 
isoproterenol and aminophylline. 
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Fig. 5.—The effect of drugs in vivo in antagonizing bronchoconstriction induced by hista- 
mine-aerosol in the guinea pig. ‘‘Pre-dyspneic interval’ represents the time fromi exposure to 
onset of dyspnea. Each point represents the mean of 8-12 paired observations. Vertical bars 
indicate + 1.0 standard error of the mean. 


DISCUSSION 


Papaverine was chosen as the logical agent to produce maximum relaxation 
of the guinea pig tracheal spiral. It is the classie prototype of drugs having 
general depressant activity on all types of smooth muscle and this effect is cited 
by Goodman and Gilman’ as being due to a direct action on the muscle cell, 
unrelated to innervation. Adequate doses of such an agent should, therefore, 
produce the maximum muscle relaxation obtainable, irrespective of either the 
existing intrinsic muscle tone (whether spontaneous or drug-affected) or the 
anatomical or physiological disposition of its nerve supply. (Hawkins and 
Paton’ have elicited strong evidence for the occurrence of both cholinereie and 
adrenergic ganglia in the guinea pig trachea.) In the tests on the spontaneous 
tonus of the normal spiral, the mean relaxation produced by 10 pe papaverine, 
when added after one of the test agents, did not vary significantly among the 
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eight drugs tested. Thus, the prior and continued exposure of the tracheal 
muscle to a xanthine derivative, sympathomimeties (both weak and strong), or 
papaverine itself did not significantly alter the response of the musele to the 
10 pe dose of papaverine; neither did the existence of a sustained muscle spasm, 
induced by 200 pe barium chloride, significantly affect the relaxation ultimately 
produced by 10 ng papaverine. Once the 10 pe papaverine effect was attained, 
there was no further tracheal relaxation with the subsequent introduction of 
(1) 20 pe doses of the sympathomimetices, epinephrine or isoproterenol, re- 
spectively, (2) 20 pe doses of papaverine, (3) 200 pe doses of the xanthine 
derivative, aminophylline, or (4) 400 ne doses of the antihistaminic, prometha- 
zine hydrochloride. (Ilawkins! stated that this latter dose of the antihistamine 
produced a maximal relaxation of the guinea pig tracheal chain.) These find- 
ings, therefore, afford ample evidence that the relaxation produced by 10 pe 
papaverine was, in fact, maximal relaxation. 

Expression of drug effect in terms of the maximum obtainable effect offers 
certain advantages. Less variation occurs about a mean drug effeet, expressed 
in terms of per cent of the maximum effect, than when the results are expressed 
in terms of an absolute measurement. Variations associated with differences 
in technique, which occur among different laboratories, are also avoided since 
percentage estimates of drug effect are relatively unaffected, for example, by 
differences in lever magnifications and tensions applied to the tissue. The most 
important advantage, however, is the clear illustration of pronounced differences 
among drugs, even among agents belonging to the same pharmacological **¢lass,”’ 
relative to their maximum quantitative effects. 

The correlation of results obtained by the in vivo aerosol studies with 
those from the isolated tracheal spiral tests agrees, in general, with the findings 
of other investigators* using the tracheal chain preparation. This parallelism 
between in vivo and in vitro findings has been shown in these studies to 
include the maximum quantitative effects possible with the various agents 
tested. The present results are also in accord with clinical impressions that 
the extent of bronehodilation obtained with aminophylline or isoproterenol is 
ereater than that possible with ephedrine.” 

DCT has been shown by Powell and Slater! to bloe¢k epinephrine and iso- 
proterenol inhibition of piloearpine-induced spasms of the isolated guinea pig 
tracheal chain. Similar results were obtained in the present studies employing 
the tracheal spiral. The inhibitory action of either isoproterenol or isoxsuprine 
on spontaneous tonus or barium chloride-induced) spasm was effectively an- 
tagonized by DCL. The DCL block was overcome by larger doses of either 
of the inhibitory agents, however. This latter finding is in agreement with 
the competitive nature of the DCT antagonism of isoproterenol as found by 
Powell and Slater'™ and by Moran and Perkins'' when studying eardiae con- 
tractile force in anesthetized open-ehest dogs. The failure of DCL to inhibit 
papaverine activity, as illustrated herein with the tracheal spiral in vitro, was 
demonstrated in vivo by Lish and associates!’ using a uterine preparation in 


the anesthetized dog. 
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Several investigators'*'’ have reported that the vasoconstrictor and pressor 
effects of ephedrine and certain other phenylalkylamines are reversibly antago- 
nized, in various species, by the prior treatment of the animal with reserpine. 
This antagonism has been attributed by Burn and Rand" to the dispersal of 
norepinephrine from the effector organ by reserpine. In the present experi- 
ments, pretreatment with reserpine in the guinea pig did not alter the in- 
hibitory action of either ephedrine or isoxsuprine on the isolated tracheal spiral. 
Ilowever, the positive inotropic and chronotropic effects of ephedrine on the 
isolated atria from the same reserpine-treated pigs were significantly decreased 
when compared to the effeets observed on atria from nontreated pigs. These 
results suggest a possible difference in the mechanisms subserving the cardiae 
stimulant and tracheal muscle relaxant actions, respectively, of ephedrine. 
Ilowever, they may also reflect a differential susceptibility between the two 
tissues toward the effeet of the parenterally administered reserpine. More 
definite conclusions must await a quantitative measurement of the effect of 
reserpine on the norepinephrine content of tracheal muscle. 


SUMMARY 


1. A series of bronchodilator agents was examined employing the guinea 
pig tracheal spiral in vitro. Drug effeet was expressed as a per cent of the 
maximal relaxation obtained by the terminal introduction of a supramaximal 
concentration of papaverine. 

2. Distinet differences were observed among the drugs tested, relative 
to their maximum quantitative effects as tracheal muscle relaxants in vitro. 
These differences were well correlated with the results of in vivo histamine 
aerosol studies in the guinea pig and, also, with clinical impressions of the 
relative potencies of these drugs. 

3. DCT markedly antagonized the relaxing effect of both isoproterenol and 
isoxsuprine on either spontaneous tonus or barium-induced spasm of the 
isolated tracheal spiral. The DCT block could be overcome by higher con- 
centrations of either relaxant. The activities of aminophylline and papaverine, 
respectively, were not decreased in the presence of DCT. 

4. In vivo treatment of guinea pigs with parenteral reserpine did not 
decrease ephedrine activity on the subsequently isolated tracheal spiral. How- 
ever, ephedrine-induced effects on the isolated atria from the same reserpine- 
treated animals were significantly less than control effeets on nontreated animals. 
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A COMPARISON OF THE IMMUNOLOGIC AND PHYSIOLOGIC 
RESPONSES OF NORMAL AND ALLERGIC INDIVIDUALS 


Sidney Leskowitz, Ph.D., and Francis C. Lowell, M.D., Boston, Mass. 
With the technical assistance of Lucio By Phillipino, BLS., and Ann Z. Schapiro, BS. 


I ANY CONSIDERATION of the causes of atopic allergy in a restrieted portion 
of the population at large, at least two reasonable hypotheses deserve con- 
sideration. These are: (1) allergy develops because of a qualitatively or 
quantitatively altered ability to respond immunologie¢ally to the antigens (sueh 
as, pollen, danders) with which they come in contact, and (2) people become 
allergic by virtue of a qualitatively or quantitatively altered reactivity to the 
pharmacologic intermediates released by the reaction of antigens and antibodies 
in tissues of mucosal surfaces or in the blood stream. 

The present work was undertaken in an attempt to determine whether the 
immunologic response to two well-defined polysaccharide antigens differed sig- 
nificantly in allergic and otherwise normal individuals in terms of both amounts 
of precipitating antibody produced and appearance of positive skin reactivity 
following immunization, At the same time, both groups were skin tested with 
several of the pharmacologic intermediates implicated in allergic reactions to 
see if the two groups differed in skin reactivity to these agents. 


MATERIALS AND METHODS 


Selection of Groups.—Patients were selected from the allergy clinic for 
this study on the basis of the following criteria: (1) allergie rhinitis present 
for two or more vears with one or more clear-cut seasonal exacerbations per year, 
(2) definitely positive skin reactions to two or more of the following pollen 
extracts: bireh, oak, plantain, timothy, and ragweed, and (3) age between 18 
and 60 vears. 

Normal subjeets were selected in whom no history of atopic disease could 
he elicited, Negative skin tests to the above-mentioned pollen extracts were 
not a eriterion, although, as it turned out, most chanced to be negative. 
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-Antigens.—Type VII pneumococeal polysaecharide* (SVII) and dextran 
N-279+ were chosen for the quantitative estimate of antibody production. 
SVIL is known to be a good antigen in man,'! and its use as an antigen for 
estimation of immune response in man has been reported previously.* * 
Dextran N-279 produces a small but still measurable response in man* and 
might thus select more readily the exceptional antibody producer. Antibodies 
io both antigens are easily measured by quantitative precipitin test and the 
antigens are free of measurable protein contaminants. 


Immunization.—All subjects were given 80 ne SVIT subcutaneously and 1 
meg. of dextran N-279 intradermally in two separate sites. Three weeks later they 
were bled, the sera harvested, preserved with merthiolate (1:10,000) and phenol 
(0.25 per cent), and stored at 3° C. 


clntibody Analyses.—Antibody analyses were done with slight modifications 
as deseribed by Heidelberger and his co-workers.t To two 3 ml. aliquots each 
of the pre- and post-injection bleedings were added 10 pg of dextran and 30 pe 
of SVIT, respectively. A third aliquot had nothing added and was used as a 
serum blank. After ineubation for one hour at 37° C., the tubes were stored 
for one week (with daily resuspension ot precipitates) in the refrigerator. 
The precipitates were then spun and washed with saline in the cold and analyzed 
using the Folin-Ciocalteau reagent. <A color value for the reagent used was 
determined with a purified sample of human y-globulin.t If large amounts 
of precipitate were formed (in excess of 100 pe N), an additional portion of 
antigen was added to the supernatant serum. 

In the initial analyses, after removal of the precipitate resulting from 
addition of the first antigen, the supernatant solutions were reacted with the 
second antigen, and antibody to it was measured. Thus, in one aliquot of a 
serum the antibody to dextran was precipitated and measured first and then 
the antibody to SVII; and, in another aliquot, the reverse procedure was 
followed. Since both procedures gave identical measurements (within experi- 
mental error), demonstrating lack of cross reactions between the two antigens, 
successive absorption was abandoned in favor of simultaneous assay of both 
antibodies in separate aliquots in order to conserve time. 


Skin Tests.—Three separate sets of skin tests were performed on all subjects 
in this study. 

1. Before and after immunization, all subjects were skin tested by the 
intracutaneous injection of 0.01 to 0.02 ml. of phenolized saline solutions of 
SVIT (80 pe per milliliter), dextran 279 (1 meg. per milliliter), and the saline 
alone. Reactions were traced on cellophane sheets at 10 minutes and the 
wheal and erythema recorded in millimeters. 





*Supplied by Lederle Laboratories, Pearl River, N. Y. 
+Supplied by Dr. Paul Maurer, Seton Hall Medical School, N. J. 
tSupplied by Professor KE. A. Kabat, College of Physicians and Surgeons, N. Y. 
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RESULTS OF SCRATCH TESTS WITH COMMON ALLERGENS ON ALLERGIC AND 
CONTROL SUBJECTS 
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PATIENT | 1:40 1:40 1:10 1:40 1:10 1:40 
Skin Reactions in Allergic Patients 
1 0 0 +4++ 0 0 0 
2 ++4+4+4 tddb 0 0 0 0 
3 0 0 0 0 0 4 td 
4 0 0 ++ 0 0 0 
2 0 0 0 0 0 0- 
6 +++4 ++4 +++ 0 0 i) 
. +++4 +++ + +++ 0 ++++ 
S + + 0 Sas 0) +++4+ 
9 t+++ 0 +++ 0 0 +++ 
10 +++4 +4+4++4 ++44 ++4++ +++ 0 
1] t++4 +++4 0 ++44 0 +4+4+ 
12 ++4 0 ++ 0 0 ++ 
13 +t+++ t+++4 0 Se ao 0 0 +++ 
14 eee 0 +4 0) + +++ 
15 ++4++4 + + ++ 0 +++ 
16 0 0 +4 0 0 0 
17 apt ae + + 0 0 
18 ++++ 0 0 0 0 0 
19 ++4+4 +++ 0 0 +t +++ 
21 t+4+4++ + 0 0 0 + 
ae ++++4 ++ 0 + 0 +--+ 
ras +++ ++ > i +++ 0 0 
24 ++ ++4+4 0 ++4 0 +++ 
25 0 0 ++ 0 0 + 
27 +++4 0 0 0 0 0 
Skin Reactions in Nonallergic Controls 
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9 0 0 0 0 0 0 
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12 0 0 0 0 0 0 
13 0 0 0 0 0 0 
14 0 0 + 0 0 0 
16 0 0 0 0 0 0 
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19 0 0 0 0 0 0 
20 0 Q 0 0 0 0 
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30 0 0 0 0 
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2. All subjects were scratch tested with glycerinated extracts of ragweed, 
hireh, oak, and timothy pollens (1-40), house dust (1-40), and dog dander (1-10). 
Reactions were recorded as in Table I. 

3. <All subjects were skin tested with intracutaneous injections of 0.01 to 
0.02 ml. of saline solutions of serotonin (100 pg per milliliter), histamine 
(10 pg and 1 pe per milliliter), and the histamine releaser Compound 48/80* 
(10 wg and 1 pg per milliliter). Reactions were recorded as in Table 1. 

For simplicity of recording in tables, all skin test results were scored on 
the following basis: 

— = < 4mm. edema and no erythema. 
+ = 4-8 mm. edema and up to 10 mm. erythema. 
++ = 4-8 mm. edema and 10-20 mm. erythema. 


++ = 8 mm. edema and > 20 mm. erythema. 
= > 8 mm. edema and > 25 mm. erythema. 


Operational Procedure.— 


A. On the subjeet’s first visit, the following steps were carried out in the 
order indicated. (1) A pre-immunization blood specimen was drawn; (2) skin 
tests with SVILE and dextran were performed; (3) if not previously performed 
in the Allergy Clinic, seratch tests with the six allergens were done; and 
(4) immunizing injections of SVIT and dextran were given. 

B. On the subject’s second visit 3 weeks later (1) a post-immunization blood 
specimen was drawn; (2) skin tests with SVIIT and dextran were performed; 
and (3) skin tests with serotonin, histamine, and Compound 48/80 were per- 
formed. 


RESULTS 


Table I lists the results of scratch tests with the 6 common allergens on all 
individuals in this study. As expected, skin reactivity of the allergie group to 
these allergens was pronounced; whereas, only the occasional nonallergie indi- 
vidual (1, 11, 26) showed reactivity. Although allergie subject 5 showed no 
positive seratch tests, repeat intradermal tests were markedly positive. It is of 
some interest that control subject 1, who showed such marked skin reactions 
despite absence of clinical symptoms, developed typical allergic rhinitis during 
June and July for the first time the vear after this study. Control subject 26 
was an Enelish visitor living in this country for just one vear. [lis future 
allergie course would be of interest. 

The results of skin tests with pharmacologic reagents are shown in baro- 
eraphs in Fig, 1. All subjects gave positive reactions to the test dose of 
serotonin used, the average reaction for each group being about a 3 plus. 
Both test doses of histamine and the histamine releaser, Compound 48/80, gave 
entirely comparable reactions in the two groups of individuals. 


*Supplied by Burroughs-Wellcome & Co., Inc., Tuckahoe, N. Y. 
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Table IL lists the results of the immunologic studies with dextran and SVI! 


as antigens. 


TABLE Ll. IMMUNE RESPONSE TO DEXTRAN N-279 AND Tyre VIT PNEUMOCOCCAL 
POLYSACCHARIDE 
































| ss RESPONSE TO DEXTRAN | RESPONSE TO SVII 
wey ADN/3 ML. | SKIN TEST | wg AbDN/3 ML. | SKIN TEST 
PATIENT PRE } PC IST PRE | POST PRE | POST | PRE | POST 
C- 1 1 5) - + 23 124 ++ +++ 
Cc. 2 l 23 + ++++ 12 315 +++ ++ 
Co3 6 12 + ++4+4+ PS 51 ~ ++ 
C- 4 6 13 = + 8 SO - + 
C- 5 6 20 + ++4++ 35 5S = ~ 
C- 6 1 11 = + 11 188 - ++4++ 
C- 7 0 0 + + 5) 47 - +++ 
C- 8 0 dD = + 8 61 - + 
C- 9 6 3D - - 14 ao + + 
C-10 4 10 = - 12 160 ~ +++ 
C-1] 0 0 - ~ 10 37 + + 
C-12 0 1 ~ - 11 92 - +++ 
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C-14 0 1 = + 47 107 - ++ 
C-16 | 8 = +++ 24 56 - ++ 
C-17 ] 2 +4 + 14 31 ++ +++ 
C-18 11 38 + +++ 61 116 +++ +++ 
C-19 7 8 = + fe: 61 +++ +++ 
C-20 4 7 - + 24 7d ~ + 
C-21 4 0 = ~ 6 79 - +++ 
C-22 i) 6 + + 12 128 + ++4++ 
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A-14 2 5 + +++ 32 279 sept ++++4 
A-15 2 14 - + 7 94 ~ +444 
A-16 2 5 _ + 67 117 - ++4 
A-17 4 11 _ ++ 25 279 + +44 
A-18 ] BY + - 13 83 +++ +44 
A-19 1 3 + + 4 13 + ++ 
A-21 0 5 _ + 12 76 +++ eh 
A-22 0 BY _ - 36 105 +++ +4 
A-23 + BY + + 41 85 + +++ 
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(25) average 2.2 8.1 31 100.7 
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Of the twenty-nine control subjects, five had pre-immunization levels of 
antibody for dextran greater than 6 ne N per 3 ml, and only one of these 
eave a skin reaction greater than 1 plus. Two other individuals with levels 
below this also gave skin reactions greater than 1 plus. Of the allergic subjects, 
only one had an antibody level greater than 6 pa N per 3 ml., and none gave 
skin reactions greater than 1 plus. The post-immunization levels of eighteen 
out of twenty-nine control subjects (62 per cent) and twelve out of twenty-five 
(48 per cent) allergic subjects rose above 6 pg AbDN per 3 mi. Seven 


SKIN REACTIONS TO PHARMACOLOGIC INTERMEDIATES 
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Fig. 1.—Skin reactions to histamine, serotonin, and Compound 48/80. 
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of these eighteen controls (39 per cent) and five of these twelve allergie sub- 
jects (42 per cent) developed definitely positive skin reactions (more marked 
than 1 plus). Thus, a significant antibody response to dextran oceurred in 
approximately 50 per cent of all individuals studied, with comparable develop- 
ment of positive skin reactivity in both groups. 

Much higher levels of antibody to SVII were present in all individuals 
prior to immunization, perhaps attributable to greater contaet with pneumococ- 
cus type VII or cross-reacting antigens throughout life. Seven controls (24 
per cent) and twelve atopie individuals (48 per cent) had levels above 30 
yg ADN per 3 ml. Whether this difference is attributable to the somewhat 
ereater age (hence longer exposure) of the allergic individuals or to their 
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atopic status is not determinable by the present study. The concomitant 
presence of skin reactivity of 2 plus or greater was found in four (57 per cent) 
of these controls and five (42 per cent) of the atopie individuals having anti- 
body levels over 30 wg N per 3 ml. It should be noted that several individuals 
of each group had skin reaction of 2 plus or more, despite antibody levels below 
30 pe N per 3 ml. 

Virtually all individuals in this study showed considerable increases in 
antibody levels in response to immunization with SVII. Average titers rose 
from 22 to 86 we ADN per 3 ml. in control subjects and from 31 to 100 pg ADN 
per 3 ml. in allergie subjects. In most, but by no means all, individuals, this 
was attended by a similar increase in skin reactions to SVII, so that only six 
(25 per cent) of the control and four (16 per cent) of the allergic subjects 
remained unreactive following immunization. It eould not be determined with 
certainty whether the unreactivity of several allergic subjects (A-11, A-27) 
with very high levels on antibody to SVIL was attributable to medication with 
antihistamines for control of their allergies, despite instructions to refrain 
from their use the day of skin testing. 


DISCUSSION 


Atopic individuals differ from otherwise normal individuals in at least 
one important observable respect, namely, that they manifest a marked degree 
of skin reactivity to common air-borne allergens. Almost certainly this ean- 
not be attributed to differences in degree of skin reactivity to the pharmacologic 
intermediates tested, or to differences in the amount of histamine releasable 
in the skin as estimated from response to Compound 48/80. The results in 
Fie. 1 confirm previous reports’ > and do not immediately suggest any reason- 
able working hypothesis based on physiologic reactivity in the skin to explain 
the development of allergy. However, the possibility still remains that differ- 
ences in physiologic reactivity in certain organs exist. 

A more reasonable and more widely entertained hypothesis to account for 
allergy is the development by such individuals of either quantitative or qualita- 
tive differences in antibody response to relatively innocuous air-borne antigens. 
There is still considerable discussion’ as to whether this ability to respond is 
hereditary and/or whether there may be a defeet not in the immunologie 
apparatus but, perhaps, in some prior stage, such as, excessive permeability 
of mucosa to antigens. 

Kabat® has reviewed the appearance of skin reactivity and allergie re- 
actions to pneumococeal polysaccharides and, in particular, to dextran. These 
antigens were commended to allergists® for additional study on the basis of 
their known abilities to elicit sueh reactivity and their known immunologic 
specificity and chemical structure. The present study using such antigens 
has revealed no quantitative differences (as determined by measurement of 
precipitable antibody) or qualitative differences (as determined by the appear- 
anee of skin reactivity) in the immunologie response made by atopie or normal 


individuals. 
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Fig. 3.—Relation of skin 
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reactivity and levels of circulating antibody to SVII in all subjects. 
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Ilowever, an apparent relation was seen between the amount of preecipi- 
tating antibody found and the skin reaetion in any particular individual, 
regardless of group. Thus, in Fig. 2, when skin reactions to dextran are 
plotted against antibody levels for all individuals, a distribution roughly 
characteristic of biologic response patterns results. A similar situation is seen 
in Fig. 3 with the results obtained for SVIT. It may be noted that under the 
conditions of the experiment the dextran and SVIIT systems do not appear to 
be of equal effectiveness on a quantitative basis for producing skin reactivity ; 
very much larger levels of antibody to SVIL were seen with less skin reactivity 
than was the ease with the dextran. This difference, however, is more apparent 
than real, since considerably different amounts of antigen were used in each 
case to test for skin reactivity (that is, 10 to 20 ne of dextran and 0.8 to 1.6 pe 
SVII). Therefore, although the results in the dextran and SVIT systems are not 
strictly interchangeable, they do perhaps provide some quantitative basis for 
the allergists definition of a very ‘‘sensitive’’ individual as one who reacts to 
less antigen than the less ‘‘sensitive’’ individual. 

In an effort to determine whether route of immunization played a_ role 
in the development of respiratory allergic disease in man, one of the antigens 
(dextran) was given intradermally. This procedure, short of the more 
difficult intranasal inoculation or instillation, would be most likely to provide a 
Ivmphatie stimulation similar to that following mucosal absorption.” — The 
results indicate no special virtue for this method of immunization, and indeed 
they are similar both as to amounts of antibody and skin reactivity to those 
produced by Kabat and Beret and Maurer using subcutaneous inoculation. 
It must, however, be realized that phenomena other than lymphatic spread may 
be involved in the differences between intradermal and transmucosal immuni- 
zation. In addition, although the polysaccharides used here have the virtue 
of being pure, safe, and easily measured, there may exist differences in the 
way such antigens are handled in man as compared to proteins... Thus the 
similarities found in this study might only obtain for polysaccharide antigens 
given by injection. It would be of considerable interest to attempt a similar 
study using nasal instillation as a mode of immunization. 

While no important differences in immunologic response between the 
groups was found in this study, the rough correlation between antibody levels 
and skin reactivity is noteworthy. (Recent studies!!! have indieated a 
similar parallel between the titer of antibody for pollen extraet by the red 
cell agglutination technique and the degree of allergy.) 

The question of the identity or nonidentity of the precipitating antibody 
and the skin-sensitizing antibody in the present system is crucial and. will 
require further investigation. Since recent studies!” | have indicated a similar 
parallel between titer of circulating antibody and clinical allergic disease, the 
answer to this question might help decide whether allergy is dependent only 
on production of enough of the appropriate antibody, or whether only ‘‘allergic 
people’’ ean develop these antibodies. 
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SUMMARY 


A comparison of the immunologie response of allergic and normal indi- 
viduals to dextran and SVIL polysaccharide revealed no differences between the 
eroups in respect to precipitin antibody or skin reactivity produced to these 


antigens. 
Both groups gave similar skin reactions when tested with histamine, 


serotonin, and Compound 48/80. 
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THE EXPIRATORY RATE DURING THE THIRD QUARTER OF A 
MAXIMAL FORCED EXPIRATION (E....-;) 


A Useful Index of Obstructive Pulmonary Disease 


William Franklin, M.D., and Francis C. Lowell, M.D., Boston, Mass. 


2 goemoiilinge pulmonary disease is one of the most important causes of 
dyspnea, and is a common reason for patients to seek medieal attention. 
Since mild obstructive disease often goes unrecognized, there is need for a 
means of detecting its presence and grading its severity. When severe, it 
is often confused with congestive heart failure, and the common coexistence 
of the two imposes the urgent need for a ready means of assessing the pul- 
monary component of the patient’s disease. 

Although obstructive pulmonary disease produces a great many char- 
acteristic aberrations in function, from the clinieal standpoint, the most 
practicable tests are those which measure the maximal expiratory rate. A 
kymographie tracing of a maximal foreed expiration (expirogram)! serves 
this purpose well and we believe that, among the procedures suitable for day 
to day use in the practice of medicine, this is the best available measure of 
airway obstruction. 

Expirograms in severe emphysema or asthma present an abnormality 
so gross as to be recognizable at a glance. However, there are many in- 
stances which differ from the normal in minor respeets and their evaluation 
requires carefully selected standards to distinguish normal variation from 
disease. Several parameters, all derivable from the expirogram, have been 
used as measures of the abnormality in obstructive disease. Some of these are 
shown in Fig. 1. The volume expired in the first second (I'SV)? and the rate 
of expiration between the points where 200 ¢.¢. and 1,100 ¢.¢. have been ex- 
pired® have three disadvantages. TF irst, they deal with the early phase of the 
expiratory effort at which time the bronchial lumen is most patent and the 
effect of an obstructing lesion is minimal. Second, patients often fail to 
exhale as rapidly as possible during early expiration either because of poor 
motivation or technique. Finally, although of doubtful clinical importance, 
the inertia of most spirometers makes this portion of the curve differ some- 
what from the true maximal expiratory flow rate. Examination of many ex- 
piratory tracings from patients with obstructive disease and apparently 
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aormal individuals has shown that errors in performance occur most often 
in early expiration. This often leads to misleading measurements as shown 
in Fig. 1, B, and such errors will usually go unrecognized unless a tracing is 
made. A more useful value can be obtained in such instances by extrapolating 
the steepest portion of the tracing to the base line. Leuallen and Fowler’ 
have advocated the use of the maximum expiratory flow rate as a means of 
avoiding some of these difficulties. This is the average rate of expiration 
hetween the points where 25 per cent and 75 per cent of the vital capacity 
have been expired (K.;.;;), illustrated in Fig. 1, C. Beeause of these considera- 
tions and beeause consistent performance is more readily attained as expira- 
tion proceeds, we have studied the average expiratory flow rate between the 
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Fig. 1.—Method of obtaining measurements from a kymographic tracing of a maximal 
forced expiration. The paper moves from right to left at a rate such that the intervals on the 
base line are equivalent to one second. Fxpiration is downward. 

A, Expiratory tracing obtained from a subject with severe obstructive pulmonary disease. 
The vital capacity (VC) is read from the scale on the left and in this instance is 2,800 c.c. 
The first second volume (FSV) is obtained by dropping a perpendicular from the point on the 
base line at which expiration starts and finding a second point determined by deviation of the 
tracing from the perpendicular by a distance (1 cm.) equivalent to one second. The FSV is 
then read from the scale at the left and in this instance is 950 c.e. 

B, The tracing shown in A has been purposely altered to illustrate the error introduced if 
the expiratory rate is not maximal from the start. This is a common error in the performance 
of these tests. In this instance the FSV is only 550 ¢.c. It may be seen by inspection that 
extrapolation of the steepest portion of the curve to the base line will give a tracing which 
closely resembles that in A and a value for the FSV which is less in error. 

C, Iie5-75 is obtained by drawing a line through the points at which 25 per cent and 75 
per cent of the VC have been expired and extending it to the base line. A perpendicular is 
dropped from the point of intersection. A point is found on the line drawn through the two 
points such that its distance from the perpendicular is equivalent to 1 second. The Fos-75 ex- 
pressed in c¢.c./sec. is obtained from the scale to the left and in this instance is 300 ¢.c./see. 

D, Eso-75 is derived in a similar manner after drawing a line through the points at which 
50 per cent and 75 per cent of the VC have been expired and in this instance is 250 e.c./see. 


points where 50 per cent and 75 per cent of the vital capacity have been ex- 
pired (KHso-:5), hoping that this would give a more meaningful single numerieal 
index of obstruction and would be helpful in detecting mild or latent disease 
(ie. 1, D). Ilvatt and co-workers’ showed that this phase of foreed expiration 
is difficult to distort even when an obstruetion is deliberately placed between 
the mouth and spirometer. 

It is the purpose of this paper to compare values for the vital capacity 
(VC), the first seeond volume (FSV), “the maximum mid-expiratory flow” 
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(Mo, 3,), and the maximum average rate during the third quarter of expiration 
(iso3,) obtained in patients with asthma and emphysema and in apparently 
healthy subjects. 


MA'TERIALS AND METHODS 


A. Selection of Subjects. One form of obstructive pulmonary disease 
under consideration occurs predominantly in males over the age of 40. There 
fore, all subjeets selected were men between the ages of 40 and 60. 

1. Normal subjects: As part of a study of respiratory and allergie disease,” 
explrograms were obtained in employees of a large industrial plant in Boston, 
This was done in the course of a routine annual or pre-employment medical 
examination, whieh included) x-ray examination of the chest. Those with 
clinical evidence of pulmonary or eardiae disease of a type whieh might in- 
fluence pulmonary funetion were eliminated from consideration without refer- 
ence to their actual performanee, 

2. Patients with obstructive disease were selected from our practices, 
merely for the purpose of comparison and not in the belief that the entire 
range of abnormality occurring in these diseases was to be found among them 
or that the mean values of the parameters measured typified the disease. 
All patients had dyspnea, and most had cough and wheezing. There were 9 
patients considered to have asthma and thirteen patients, emphysema. They 
were classified as having asthma if there were associated allergic manifesta- 
tions, such as allergic rhinitis, nasal polyposis, eosinophilia, and clear evidence 
by history and skin tests that symptoms were caused or aggravated by en- 
vironmental allergens. Patients with a high degree of reversibility and periph- 
eral eosinophilia but with no other evidence of atopy were exeluded  be- 
cause they could not be classified with certainty. 

Patients were considered to have emphysema if they developed: primarily 
exertional dyspnea after the age of 40 and lacked evidence for an allergic¢ 
component. All patients in this group were ‘Sheavy smokers’? of cigarettes, 
although this was not used as a criterion in their selection. Of the patients 
with asthma, only three were smokers of cigarettes and the remainder did not 
smoke, 

B. Method of Obtaining Exrpiratory Tracings.—Tracinges of forced ex- 
piration following a maximal inspiration were obtained using a recording 
spirometer with a kymograph moving at 1 oem. per second (Collins Vital- 
ometer). Usually, two tracings were made but, in some instances, more were 
required before reproducible curves were obtained. Five or six inhalations 
of a bronchodilator aerosol were then administered and, after an interval of 
one to two minutes, two or more tracings were again obtained. 

(. Measurements.—Measurements were made of the four parameters men- 
tioned above and illustrated in Fig. 1. Among the two or more tracings obtained 
before the administration of a bronchodilator by aerosol, the one giving the high- 
est value for each of these parameters was selected, irrespective of the value it 
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cave for the others. Thus the value for the FSV might be obtained from 
one tracing and that for the VC from another. The first second volume was 
‘corrected’? by measuring from the point at which a line, extending the 
steepest portion of the tracing, intersected the base line, 

































































Es0-75 | ©25-75 FSV vc Es50-75 Eo5-75 FSV vec 

+ ia * 
q 
oO q q | 9 
o 
‘ ep 2 ee |, NE: | Stlqcecy—- 4 
o4¢7 , BY onl eae | | | | | S| oe eeereenes J ? 
= | ie 2 
uJ MEAN'SD | | 
ac ml as rT 
x eheeset te "BS Wicti tend pada | 
x a aee 4) Sees 
53 ] 
r [ Hy 4 
ke MEAN } | 
= ‘ ’ 
= { > | | 
W 24 mille | ne eee “) 
s ded , | ae \7 i] | fe 
5 i MEAN-SD | | it} } | 6 
> Telly” 6Cl™UCé<“<~iS:*‘CS:S;« ;< | l 4 
ltt | | 























‘ 
ale | WL Uy 
“i | iy Wag ! 
ASTHMA EMPHYSEMA 


LOWER POINT= INITIAL VALUE BEFORE TREATMENT 
UPPER POINT=GREATEST OBSERVED VALUE AFTER TREATMENT 



































Fig. 2.—Change following treatment in parameters obtained from kymographic tracings 
of forced expiration in patients with obstructive pulmonary disease. Solid horizontal line rep- 
resents the mean value for the parameter obtained from 213 healthy males, aged 40 to 64, 
employed at an industrial plant in Boston. Dashed lines are drawn one standard deviation 
above and below the mean. 


RESULTS AND DISCUSSION 


_ € 


asthma and thirteen with emphysema. The point at the lower end of each 
vertical bar represents the value for the measurement in question obtained 
before the institution of treatment, and before the administration of a bron- 
chodilator aerosol. The upper end of each vertical line represents the best 
value obtained after prolonged treatment and immediately after the admin- 
istration of an aerosol of isopropylarterenol. The horizontal lines in the up- 
per portion of each panel represent the mean value obtained from 215 normal 
inales, age 40 to 60, together with lines drawn one standard deviation above 


In Fig. 2 are shown the results obtained in nine patients with bronchial 


and below the mean.® 

As shown in Fig. 2, the groups with asthma and emphysema gave 
evidence of similar derangements in each of the parameters, although the 
initial abnormality was greater in the group with emphysema. More strik- 
ing, however, was the difference in reversibility of the two diseases indicated 
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by the length of the vertical lines. Our criteria for the differentiation o: 
asthma from emphysema apparently enabled us to separate patients into two 
groups which were strikingly different from the standpoint of reversibility 
of the pulmonary dysfunetion measured in this manner, This is clearly shown 
in Fig. 2 and was most striking for K,,.;;. However, these cases were eol- 
lected retrospectively and the belief that a high degree of reversibility is 
characteristic of asthma and not emphysema may have influenced the classifi- 
eation of the cases. Likewise, the search for a history of another manifesta- 
tion of atopy may have been more avid in the patient whose pulmonary fune- 
tion returned to the normal range after intensive treatment. In order to 
determine whether there are two forms of bronehial obstruction, one atopic 
and associated with a high degree of reversibility and the other nonatopic 
and irreversible, the presence or absence of atopy would have to have been 
determined without knowledge of the degree of reversibility. The coincidence 
of atopy with emphysema, both common disorders, will make many cases 
difficult to classify. In such instances the duration of dyspnea may be helpful. 
Among the asthmatic patients included in this study, the relative reversibility 
of bronchial obstruction was especially noteworthy beeause the average 
duration of manifest disease was greater (average, twenty years) than in 
those with emphysema (average, six vears). However, it is also true that 
severe irreversible obstruction may result from long-standing asthma. 
Although this means of presentation emphasizes the relative irreversibil- 
ity of emphysema, the improvement that can be achieved with treatment, 
though small, is often of great value to the patient. I*’rom the standpoint of 
disability alone, the E;,.;; may not be so meaningful a measure as the FSV be- 
‘ause patients with marked bronchial obstruction partially compensate for 
their difficulty by shifting their respiratory excursions toward the position 
of inspiration, which has the effect of facilitating airflow. 
TABLE IT, MEAN VALUES FOR PARAMETERS OBTAINED FROM THE EXPIROGRAM IN NORMAL 


SUBJECTS* AND IN PATIENTSt Wirth ASTHMA AND EMPHYSEMA 











| OBSERVED VALUES | 
| | EMPHYSEMA | | NORMAL/ NORMAL / 
PARAMETER |NORMAL (213) | (13) | ASTHMA (9) | EMPHYSEMA ASTHMA 
Es9-7; (¢€.¢./SeC. ) 2 418 278 550 8.70 4.40 
Ee5-75 (€.€./SEC. ) 2,780 376 TO4 7.39 3.78 
FSV (c.c.) 2,565 826 1,216 3.11 2.11 
NO) CCe.) 3,646 1,958 2,246 1.86 1.62 





*All subjects were males over 40 years of age 
*Values obtained from Fig. 2 before treatment was initiated. 


The mean initial value for each of the parameters and the ratio of the 
average normal value to this are shown in Table I.) The larger the ratio the 
more sensitive is the parameter as a means of detecting the disease. The 
Ks). 1s the most sensitive of the four parameters, and although the difference 
between it and E.;.;; may not be important, it is over twice as sensitive 
as the FSV. 

Hlowever, a measurement may be highly sensitive but so variable from 
test to test that it is an unreliable index of a slight deviation from normal or 
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o! a small change in the patient’s condition. In Table II are listed the mean 
differences between successive trials for tests done in patients with emphysema, 
patients with asthma, and in normal individuals serving as controls. Several 
pairs of tracings were studied in most patients with asthma and emphysema. 
‘lo minimize variations due to technique, control subjects selected from 
hospital personnel were tested under the same circumstances as the patients. 
In the normals, both E.,.;; and K.;.;; were less reproducible than the corrected 
I'SV and VC. This is probably attributable to difficulty in measuring steep 
slopes accurately. If a kymographie speed much greater than 1 em. per second 
were used, this error could be reduced, but then tracings from patients with 
severe obstructive diseases would be very extended and they would become 
cumbersome to handle. In the patients with asthma and emphysema, Es5,--; 
was the most reproducible of the parameters measured, perhaps largely due 
to greater accuracy in measurement of these parameters at slower rates of 
expiration. At this level, therefore, these parameters appear to be not only 
more indicators of obstructive disease but more reproducible as well. 


TABLE II. REPRODUCIBILITY OF PARAMETERS OBTAINABLE FROM THE EXPIROGRAM IN 
SELECTED CONTROLS AND PATIENTS 


| AVERAGE DIFFERENCE BETWEEN TWO SUCCESSIVE TRIALS 























| WITHOUT REGARD TO SIGN | WITH REGARD TO SIGN 

| CONTROLS |EMPHYSEMA| ASTHMA | CONTROLS |EMPHYSEMA| ASTHMA 
| 12* | 138 | 9 | 12 13 9 
i — |; — | — 
PARAMETER | 12 | 40 | 35 | 12 | 40 | 35 
Esp-zs (¢.¢./see.) 306 46 117 —~ 150 13 = 
E.5-75 (¢.¢./see. ) 306 74 138 —174 —14 «37 
FSV (e.e.) 102 107 128 +37 0 8. 
VC (c.¢.) ; 107 164 170 +51 + 60 —37 





*Upper figure is number of individuals: lower is number of trials. 


In the seeond part of Table IL the mean difference between the second 
trial and first trial is given with regard to sign. A significantly positive 
difference may represent the effect of training and, conversely, a significantly 
negative value, the effect of fatigue or increased bronchial obstruction induced 
by the first trial. In patients with asthma and emphysema it would seem 
that of the parameters studied, the E;..;; changed least, although the E,;-;; 
also changed little whereas the FSV gave considerable variation. It appears, 
therefore, that the Es.;; deserves consideration as a means of following 
changes in the status of such patients. 

Although, as already mentioned, E;,.;; and E.;.;; are less reproducible 
in normals than is the VC or FSV, the greater sensitivity of the first two 
parameters probably more than compensates for their lesser reproducibility. 
l'urthermore, the relatively high degree of reproducibility indicated by the 
values in Table IL for the FSV is somewhat spurious because the measurements 
were correeted by extrapolating the steepest portion of the tracing to the base 
line, . 

Some interval other than the points where 50 per cent and 75 per cent 
of the vital capacity has been expired, perhaps closer to the point of end- 
expiration, may be more suitable. Greater sensitivity could perhaps be 
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achieved but this might also be at the expense of greater variability. A large 
interval is required in order that errors in measurement do not become too 
great and we are doubtful that selection of other points will give a signifi- 
cantly more useful index, 

We believe, therefore, that E5..;; is the preferred parameter for detecting 
lesser degrees of bronchial obstruction. It would appear to be especially 
useful in detecting minimal or latent asthma or emphysema in evaluating 
the role of factors in the environment that have been held responsible for indue- 
ing bronehial obstruction, such as smoking or air pollution. The relationship 
of smoking to changes in E;,.;; has been studied® and the relationship of this 
parameter to age, sex, and height in a factory population is under investiga- 
tion. 


SUMMARY AND CONCLUSIONS 


The expiratory flow rate during the third quarter of a maximal forced 
expiration (E;,.;;) was studied in normal individuals and in patients with 
asthma and emphysema. Its sensitivity and reproducibility were compared 
with that of other commonly used parameters, and evidence that E;,-;; is a 
more useful index of bronehial obstruction is presented. Furthermore, the 
change in this parameter after intensive treatment of the patient may be an 
important means of differentiating asthma from chronie obstructive em- 
physema. 

We, therefore, believe that this measurement is helpful in the diagnosis 
of asthma and emphysema, in estimating the severity of these diseases, and 
in following changes in the patient’s status. 
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CORRESPONDENCE 


A Plea for More Scientific Evaluation of Problems in Clinical Allergy 


New York University Medical Center 
New York 22, N. Y. 


To THE Eprror: 


It should be of concern to the physician practicing allergy that his associates in internal 
medicine, pediatrics, and general practice have looked upon the allergist with considerable sus- 
picion and lack of understanding in the past many years. I believe that much of this sus- 
picion has stemmed from the many reports in the allergy literature which have presented 
conclusions which have been inadequately supported. If the allergist is to be better 
recognized by his colleagues in medicine, problems in the field of allergy must be clearly 
visualized, impartially studied, and more scientifically evaluated. Only in this way can 
the physician in the practice of allergy earn the respect of his colleagues. 

The proponents of repository therapy for hay fever claim this to be as effective or 
more effective than the procedure entailing multiple injections of aqueous extracts,  Al- 
though this last has been practiced for a generation, there are wide differences of opinion 
among the medical profession as a whole regarding its effectiveness. To be sure, allergists, 
in general, regard this type of therapy highly. On the other hand, specialists in the field 
of medicine, many pediatricians, and others entertain considerable skepticism as to its 
value and point out that the improvement which follows therapy is neither striking nor 
constant, that many individuals who are not given the injections show symptomatic im- 
provement quite comparable to those so treated, and that suggestion may play an im- 
portant role. For the assessment of efficacy in so complex a situation, a “double blind” 
tvpe of study is probably essential. 

To the best of my knowledge, no acceptable double-blind, controlled study of con- 
ventional treatment for hay fever has been made. How, therefore, can the proponents of 
repository therapy compare their results with conventional treatment in the absence of 
suitably controlled studies indicating the latter’s effectiveness. The logical approach would 
be first vo evaluate conventional therapy by an impartial study and, if the results warrant 
it, then to assess repository treatment. 

The clinieal investigator can hardly avoid bias, which may lead him to either over- 
estimate or underestimate the significance of his findings. The medical statistician may 
be of great help to the clinical investigator in determining whether the response of the 
patient is a result of treatment, of chance, or of other factors. The application of proper 
experimental design and statistical analysis will guard against invalid inferences being 
drawn, 

It is in the early phases of planning a study that the contribution of the statistician 
is especially important. When properly set up and organized, a study is far more likely to 
vield meaningful results and such an outcome is promoted when there is complete understand- 
ing between the various members concerned as to aims, methods of procedure, types of pa- 
ients, duration of trial, the means of measuring effeets, and the choice of materials to be 
used. The conduct of the investigation must be clearly outlined, including the role to be 
played by the personnel responsible for the various aspects of the study. 
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The future of allergy depends on careful, honest, and scientifie evaluation of clinical 
problems in allergy by the interested investigator. The approach outlined above, far 
from discouraging research efforts in the field of allergy, should stimulate a more in- 
tensified effort on the part of the clinical investigator. 

The challenge facing the allergist in clinical research today can best be described by 
the statement of an eminent historian of science, Benjamin Farrington, who wrote: 

In the infinite variety and complexity of the phenomena of nature, the 
scientist is at a joss in which direction to turn unless he is looking for some- 
thing, If he is looking for something, that means he has a theory. If he has a 
theory, he tends to see what supports it and to miss other significant facts. 
There is no way out of this difficulty except the patienee and diseipline which 
the long tradition of science can help to supply. In this situation an ardent 
and enthusiastic mind is more likely to error than one that is without these at- 
tractive qualities. 

The unfortunate publicity that has surrounded the emulsion type of therapy has 
done damage to the stature and integrity of the subspecialty of allergy. I believe that 
the challenge that now faces the American Academy of Allergy and other allergy groups 
throughout the country is to prove to the medical profession, by eareful study, that in- 


jection therapy is effeetive, useful, and without danger. 


Nov. 2S, 1960 
Vincent J. FONTANA, M.D. 
150 East 56th St. 
New York 22, N. Y. 


60 Kast SSth St. 
New York 22, N. Y. 
To THe Eprror: 

In the article, “Immune Milk in the Treatment of Hay Fever,” by Dr. Samuel 
Freedman and myself, published in the September 1960 issue of THE JOURNAL OF ALLERGY, 
we mentioned The Borden Company as supplying materials and assistance in the investigation 
reported, 

Since the article also states that protective milk has been exploited commercially for the 
treatment of hay fever, I would like to make it clear that The Borden Company has had no 
part in this commercial exploitation, The Borden Company was interested and helpful in the 
scientific appraisal of this product but has had no further interest since clinical trials proved 
it to be ineffective. 

I hope that this letter can be pubished in Tite JOURNAL in justice to The Borden Com- 
pany. 

Dee. 14, 1960 
WILLIAM B. SHERMAN, M.D. 











OBITUARIES 


LOUIS BEARDSLEE BALDWIN 


oo BEARDSLEY BaLpWIN, Senior, died on Oct. 24, 1960, in Phoenix, Arizona, 
where he had practiced for many years. Memorial services were held for 
him in Trinity Episcopal Cathedral in Phoenix. 

Dr. Baldwin was born on Dee. 3, 1890, in Florence, Italy, where his father 
Was a practicing physician, and came to the United States at the age of 11 years. 
Ile attended Princeton University from which he received the degree of Litt. B. 
and secured his M.D. degree at the College of Physicians and Surgeons, 
Columbia University, in 1919. He interned at the Presbyterian Hospital, New 
York City, followed by a resideney at the Peter Bent Brigham Hospital, Boston. 

After completion of his residency in 1923, he took up the practice of In- 
ternal Medicine in Rochester, New York. Between 1923 and 1930 Dr. Baldwin 
taught in the School of Medicine and Dentistry, University of Rochester, where 
he came to hold the rank of Assistant Professor of Medicine. He was on the 
staff of the Rochester General Hospital and of the Strong Memorial Hospital 
and he collaborated with Dr. Stearns S. Bullen in the founding of the Allergy 
(‘linie at Strong Memorial. 

In 1934 he removed to Arizona to beeome Chiet of Medicine at the Desert 
Sanitarium in Tueson, remaining there until 1937. Thereafter he lived and 
practiced in Phoenix, where he was on the staffs of the Good Samaritan and St. 
Joseph’s Hospitals. He was certified in Internal Medicine in 1937. 

He was a Fellow of the American Aeademy of Allergy, having joined in 
1924, the Society for the Study of Asthma and Allied Conditions, one of the two 
parent societies of the Academy. 

In Phoenix, he was a founder of the Salt River Valley Blood Bank. He 
was president of the Maricopa County Medical Society from 1941 to 1943, and 
was president-emeritus of the Pacifie Interurban Clinieal Club of San Franeiseo. 

Besides membership in his county and state medical societies, he was a 
Kellow of the American College of Physicians, and a member of the American 
Diabetie Association, the American Heart Association, The Southern Medieal As- 
sociation, and the American Medical Association. 

Surviving Dr. Baldwin are a daughter, two sons, and seven grandchildren, 
as well as two sisters and two brothers. 

MH. 0. 
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LINN FENIMORE COOPER 


_ FENIMORE Cooper of Washington, D. C., died on Nov. 138, 1959, in Sara- 
wak, on the northwest coast of Borneo. He had been ill of encephalitis for 
only a few days. 

Dr. Cooper, a great-grandson of the American novelist, James Fenimore 
Cooper, was born in Albany, New York, on May 5, 1899, to James Fenimore 
Cooper and Susan Sage Cooper. He graduated from Yale University with a 
Bachelor of Arts degree in 1921 and reeeived his medical degree from Harvard 
University in 1925. He interned at the Massachusetts General Hospital 1926- 
1928, and was assistant resident in medicine at Johns Hopkins Hospital, 1928- 
1930. 

An internist, he practiced in Washington, D. C., where he was on the 
medical staffs of Georgetown University Hospital and the old Washington 
Emergeney Hospital. He was Medical Director of the Washington Home for 
Ineurables from 1938-1941. He was Associate Professor of Clinieal Medicine at 
Georgetown University for many years. 

During World War II, Dr. Cooper entered service as Major in the Medical 
Corps of the Army in 1942 and was separated as Colonel four years later. After 
his discharge, he went to China as Professor of Medicine at Yale-in-China in 
(hang-sha, where he remained until shortly after the Communists seized power. 
For a time he again taught medicine at Georgetown University, where he also 
carried on some experimental research in hypnosis. Later he served with Catho- 
lie medical missions in Ghana, Africa, and in Borneo. Although not himself a 
Catholic, he gave his services to Catholic missions because he wanted to use his 
medical skills where they were needed, and did not feel competent to act both as 
clergyman and physician, as is common in most Protestant missions. 

Although not an allergist, he appreciated the fundamental importanee of 
allergy in Internal Medicine and impressed this on his students. He became a 
member of the Academy in 1952. He was an active member of the Medical So- 
ciety of the District of Columbia and a member of the American Medical As- 
sociation. 

Surviving him are two brothers, Dr. Henry S. Fenimore Cooper ot New 
York City and Dr. Paul Fenimore Cooper of Cooperstown, New York. 


H. O. 


LEONARD H. HARRIS 


EONARD H. Harris of Peoria, Ill., died on Dee. 4, 1960. Dr. Harris was born 
L in Ada, Oklahoma, in 1905. He graduated from Northwestern University 
Medical School in 1933. After an internship at Cook County Hospital (Chi- 
cago) followed by a resideney in pediatries at the same institution, he began the 
practice of pediatries in Elyria, Ohio. Impressed with the importance of allergy 
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in pediatrics he took training with Dr. Milton Cole, then practicing in Cleve- 
ind. Thereafter Dr. Tarris confined himself to the practice of allergy. In 
1938, he held the office of Seeretary, and, in 1939, President of the Cleveland 
\llerey Society. From 1942 to 1945 Dr. Harris served in World War If as 
lieutenant commander in the Navy Medieal Corps and spent most of that time 
at Pearl Harbor in charge of allergy in the Hawaiian Theatre. Upon his return 
rom service he settled in Peoria where he practiced until the day of his death. 
rom 1945 to 1951 Dr. Harris was a faculty member of Northwestern Uni- 
versity Medieal School, participating in the teaching activities of the Allergy 
Clinic, and he made weekly trips to Chicago, even though the round trip is 
nearly 400 miles. Ile was a member of local and national societies and a Fellow 
of the American Academy of Allergy since 1940, His interests in allerev were 
many and he took special early interest in elinieal experiments in mold allergy 
and in the grain dust allergy problem. Ilis publications were always careful, 
conservative, and modest in claims. 

As one who knew him intimately, the writer ean attest to the exceptionally 
fine qualities of the man: a logical thinker, vet gentle in his arguments; pos- 
sessing a high sense of loyalty to his friends, respect for his colleagues, and 
totally devoid of animosity or harsh words. All who knew Len Harris admired 
and loved him and his image and spirit will long endure with them. 

He is survived by his widow, Cecile, his daughters, Louise Trum and 
Barbara Gordon, and four erandehildren. 


S. M. FP. 


JOHN HENRY TRESCHER 


ouN Tenry Trescuer, Fellow of the American Academy of Allergy, died at 
J the age of 60 vears on Noy. 15, 1959, in Baltimore, Maryland. Dr. Trescher 
was born in Jiannette, Pennsylvania. After attending loeal and private schools, 
he was eraduated from Cornell University, IHhaea, New York, in 1921, and 
from the Cornell University Medical School in 1924. Following an internship 
at the Allegheny General Ifospital, Dr. Trescher served as an intern on the 
private medieal service at The Johns Hopkins Hospital. Here he frequently 
came in contaet with one of his teachers, the late Dr. Llewellyn F. Barker, who 
persuaded Dr. Trescher to enter the private practice of medicine as an associate 
in his office. 

Dr. Trescher held a large practice and, in addition, was very active as a 
member of the staff of The Johns Hopkins Hospital. Dr. Trescher was ap- 
pointed Assistant Dispensary Physician in 1928 and later Dispensary Physician, 
and coneurrently held the rank of instructor in The Johns Hopkins Medical 
School. Ife was an enthusiastic participant in the Dispensary Clinies for over 
30 vears, where he beeame especially interested in diabetes and allergie diseases. 
In 1938, he received his appointment as Visiting Physician to The Johns Iop- 
sins Hospital. Dr. Tresecher was also a member of the staffs of several other 
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hospitals in Baltimore: The Union Memorial Hospital, The Sinai Hospital, The 
Hospital for the Women of Maryland, and The Chureh Home and Hospital. 
Dr. Trescher was a member of The American Medical Association and, later, the 
Diabetes Association. He became a member of the Society for the Study of 
Asthma and Allied Conditions in 1939 and, in 1952, he was advanced to Fellow- 
ship in The American Academy of Allergy. For social activities, he was long a 
member of The Elkridge Club of Baltimore, and The Johns Hopkins Faculty 
(lub. 

Although Dr. Trescher possessed wide scientific interests and led a busy 
professional life, he was first of all a elinician and, parenthetieally, a good one, 
and was respected and loved alike by his associates and his many patients. Tis 
medical papers covered subjects in adrenal physiology, performed in association 
with the late Dr. George Harrop of The Johns Hopkins Medical Sehool, prob- 
lems in food allerev, and certain aspects of diabetes. Dr. Trescher was also ¢o- 
author with the late Dr. Llewellyn I. Barker of the volume on Backache and he 
further contributed to Every Day Practice Series (J. B. Lippincott Company, 
1931), edited then by Dr. Harlow Brooks. During World War II, Dr. Trescher 
served as Chairman of The Johns Hopkins Medieal Advisory Board of The Se- 
lective Serviee System and gave untirinely of his energies to this work during 
the war period. 

During the later vears of his active life, Dr. Trescher was handicapped by 
progressive deafness; this, however, did not detract from his continued interests 
and activities in hospital and office work until he was eventually foreed—and 
reluctantly so—to stop when his final illness showed itself. Dr. Treseher’s 
friends and all who knew him so well miss his cheerful presence, his unfailing 
good humor, and mourn his untimely death. 





Dr. Trescher is survived by his widow, Mrs. Eloise Rodney Treseher, of 
Baltimore, Maryland, and his daughter, Mrs. John A. Waldhausen of Indian- 
apolis, Indiana. 


W.L. W. 














ANNOUNCEMENTS 


Officers of The New York Allergy Society, 1960-1961 


At its Annual Meeting, Nov. 16, 1960, The New York Allergy Society eleeted the fol- 
lowing oftieers, 
President: Dr. Joseph H. Fries 
President-Elect: Dr. Sheppard Siegal 
Vice-President: Dr. Murray Dworetzky 
Secretary: Dr. Ely Perlman 
Treasurcy: Dr. Walter Kessler 
Assistant Seeretary-Treasurcr: Dr. Bernard Siegel 
The address of the secretary is 118 Crescent Lane, Roslyn Heights, N.Y. 





IVth International Congress of Allergology 


The IVth International Congress of Allergology will be held at the Hotel Commodore, 
New York City, Oct. 15-20, 1961. It is anticipated that this will be a large and interesting 
meeting for all of those concerned with allergie diseases and related fields of immunology. 
At the main meetings, there will be simultaneous interpretation of all papers in English, 
French, German, and Spanish. Prominent physicians and scientists, from all parts of the 
world, have been invited to take part in conferences, symposia, and panel discussions, Among 
the subjects to be presented are: 


Genetics in Allergy; Acquired Tolerance; Transplantation Tmmunity; 
Drug ILypersensitivity; Contaet Allergy; General Mechanisms in  Al- 
lergy; Mechanisms of Antibody Fixation; Delayed Hypersensitivity ; 
Autoimmune Processes; Steroid Therapy; New Methods in Allergy, 


among others. 


All physicians registering are invited to present communications which will be grouped 
in various sections according to subject matter. An active program of entertainment is being 
arranged with several receptions, one at the Metropolitan Museum of Art, and a Banquet. 
lor the ladies, there will be a program of luncheons, fashion shows, and visits to the United 
Nations and other points of interest. 

The registration fee for regular members will be $45.00, for wives $20.00. These regis- 
tration fees will include the printed proceedings and admission to the receptions. The ban- 
quet will be charged separately. As the attendance is expected to be large, it is requested 
‘lat persons interested obtain additional information from Dr. William B. Sherman, 60 East 
oSth Street, New York 22, New York. 


175 








76 ANNOUNCEMENT J. Aller 
116 Maret April, 19% 


American Medical Association 
Session in Allergy 


All those desiring to submit abstracts for the session in allergy of the American Medic: 
Association in New York City in June, 1961, should forward a 250 word abstract in triplieat 


to Murray Dworetzky, M.D., Secretary, 115 East 61st Street, New York 21, New York. 





